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AUTOMATIC LOADING AND 
LOCATING IN CENTERLESS ROLLS 


AUTOMATIC LOADING AND 
LOCATING, CENTRI-MATIC 


AUTOMATIC CYCLES 


AUTOMATIC SIZING 


FEED-BACK 


AUTOMATIC HANDLING 
AND SORTING 


AUTOMATIC TRANSFER 


Heald transfer-type Bore-Matic ar- 
ranged for fully automatic drilling, 
reaming, boring and facing of 
valve seats and stem holes in auto- 
motive cylinder heads. Machine 
consists of a series of basically 
standard Heald way-leg units, 
sequentially machining the work 
through the various stations to the 
far end fully automatically, 


Heald battery-type Internals permit fully automatic 
operation of a bank of machines from a single 
hydraulic power unit. One operator can easily tend 
several machines. 
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How Heald AUTOMATI ON | 


fits into your production plans 


UTOMATION is the newest trend in modern production efficiency. Yet it has 
AN occupied the attention of Heald engineers for many years. In fact a 
number of important developments contributing to fully automatic operation 
were developed here at the Heald plant more than a decade ago. And research 
on automation has progressed unceasingly, as witnessed by scores of fully 
automated transfer machines, way-type Bore-Matics and battery type Internals 
now operating successfully in the field. 


This background of experience is at your disposal — ready to solve virtually 
any precision finishing problem, carrying it through in many cases from rough 
casting to finished part. Your nearest Heald representative will welcome an 
opportunity to show you how Heald AUTOMATION can 
step up precision and production, with important savings 
in time and cost factors. 


You'll find that Ir Pays To ComE To HEALpb! By 


THE HEALD macHiINE COMPANY (HEALD 


WORCESTER 6, MASSACHUSETTS 
Offices in Chicago * Cleveland * Dayton * Detroit ¢* Indianapolis * New York 
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AUTOMATIC TRANSFER 


THE WORLD'S LARGEST MANUFACTURER OF THREADING EQUIPMENT-CUTTING-TAPPING-GRINDING-ROLLING 
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LANDIS is now offering a revolutionary new machine for producing threads, not 
available anywhere else in the Western Hemisphere— the LANHYROL Thread 
Rolling Machine. 


The LANHYROL produces strong, accurate threads of excellent finisn py the chipless, 


cold-forming process—and offers unequalled output, flexibility, and range coverage: 


* * * It will produce left- and right-hand threads of all types (except square), in- 


cluding UNC, UNF, Acme, worm, and many special forms. 
It will thread all diameters from 3/16” to 3”. 


Threads are rolled by four distinct methods—Infeed, Thrufeed, Continuous, 
and Reciprocal. The rolling method used is determined by the length and 
type of thread and the design and hardness of the workpiece. 


Threads can be produced to Class 2 and 3 fit by Continuous Rolling, and to 


Class 4 fit by Infeed, Thrufeed, and Reciprocal Rolling. 


Production rates are high. They vary with the individual operation, but for 
example—600 pieces per hour, rolling 7%” 9 piteh UNC threads 144” long on 
4140 steel of 29C Rockwell hardness, using Infeed Rolling with semi-automatic 
operation and manual loading. 


Hopper equipment, automatic operation, and auxiliary equipment for special 
threads is available. 


The LANHYROL Thread Rolling Machine is an important new addition to The Landis 
Line of Threading Equipment developed by more than 50 years of research and 
experiment. Additional information on request—please send specifications and ask 


for Bulletin E-60. 


LanDIS Machine Company 


WAYNESBORO - PENNSYLVANIA + U.S.A. 
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Standard 36-Type 


Fellows Gear Shaper for 
spur or helical gears in 
all sizes up to 36” pitch 
diameter and 6” face 
width, external or inter- 
nal. Herringbone gears, 
cams, ratchet teeth, 
splines, special contours 
...all rough and finish cut 
on one set-up. 


36Z-1 Type 
Features 12” hole in 
work-spindle for cutting 
large shank gears, air- 
craft crankshaft splines, 
variable pitch propeller 
blade hub splines and 
other special items. 


THE 


| 
} | 
| 
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whether it’s 6,000 of one 
...or half dozen of another 


Fellows’ 36-Type Gear Shaper is a heavy duty machine that really 
pays off in both jobbing shop and mass production operations. 


Extra powerful and rigidly constructed... you’ll find the 36-Type holds 
close limits while taking unusually heavy cuts. Result: high speed 
production of precision gears that keeps costs down! 


Set-up time is extra low. Operation is extra easy. A shift of a 

lever gives a quick change-over from heavy-feed roughing to fine-feed 
finishing cuts. A selecting dial puts at your finger-tips a choice 

of 12 cutter reciprocating speeds. 


Get the complete facts about this all-purpose gear-cutting machine from 
your nearest Fellows Office. Write, wire, or phone today! 


GEAR SHAPER COMPANY 


Head Office and Export Department: 78 River Street, Springfield, Vermont. 
Branch Offices: 319 Fisher Building, Detroit 2 + 5835 West North Avenue, Chicago 39 

5 Martel Building, 6214 West Manchester Avenue, Los Angeles 45, 

2206 Empire State Building, New York 1 
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Take a new took at your 


Cincinnati Fitmatic No. 0 Centerless Grinder. Catalog No. G-640. 


Cl * ATI CENTERTYPE GRINDING MACHINES « 
MICRO-CENTRIC GRINDING MACHINES 
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replacement program 


CINCINNATI FILMATIC 
No. O CENTERLESS 
GRINDERS... 

are here today! 


New machine tools always offer new profit 
possibilities. In the small parts precision 
grinding category, a substantial profit po- 
tential will be found in the new CINCIN- 
NATI FILMATIC No. 0 Centerless Grinders. 
Exclusive Cincinnati features, based upon 
30 years of centerless experience, have 
been retained: Filmatic grinding wheel 
spindle bearings; “bed-rock” mounting of 
grinding wheel spindle; simple, direct tru- 
ing of wheels. And now Cincinnati offers 
new advantages such as extra low main- 
tenance with hardened and ground slide- 
‘ways and oil-shot lubrication: an extra 
measure of production with handwheel 
selection of infinitely variable regulating 
wheel speeds; higher quality finish and 
closer limits of accuracy than ever before. 
Catalog No. G-640 contains the complete 


‘Film ane story. Write for a copy today. 


CINCINNATI GRINDERS INCORPORATED 
CINCINNATI 9, OHIO 


CENTERLESS GRINDING MACHINES CENTERLESS LAPPING MACHINES 
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The 


Adjustable 
Cutterhead 
pays off 


in more 
Production 


NO. 16 RAM TYPE MILLER HORIZONTAL MILLING 


Operator simply swivels the 


djustable cutterhead to hor- 
Conventional horizontal and vertical, as well as angular milling all on Ss oaaien Seiages 


ONE miller . . . that’s what you get with Van Norman Ram Type Milling ; : 
Machines. The adjustable cutterhead, mounted on a movable ram, en- psd eet — 
ables you to perform all types of milling by simply positioning the cutter- 
head in the desired position. Not only does this important feature give 
you the workability of several single machines, but it also minimizes 
work set-ups . . . cuts idle machine and operator time by permitting you 
to meet job to job milling requirements as they occur. 


Write for full details today. 


VAN NORMAN 


MANUFACTURERS OF — Ram and Column Type Milling Machines, Cylindrical Grinders, Spline and Gear 
Grinders, Oscillating Radius Grinders, Special Production Grinders, Centerless Grinders. 


ened stop set at factory as- 
sures positive 0° setting. 
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Van Norman Ram Type Miller 


the work of 


ANGULAR MILLING VERTICAL MILLING 


With the cutterhead locked ae Ti Conventional vertical mill- 
in the desired angular set- a kh oie ing is easily performed by 
ting, the operator performs locking the head in vertical 
angular milling operations. position. Permanently fixed 
Cutterhead is graduated in hardened stop permits ac- 
degrees from 0° to 90° for curate setting of cutterhead 


easy positioning. at 90°, 


COM PAN Y aassacnuser 
MASSACHUSETTS 
Don't wait ... for extra profits install a Van Norman Machine now! They are available on five 
purchase plans — Outright sale . . . Purchase on conditional sales contract up to 5 years... 


Pay as you depreciate . . . Straight lease . . . Lease with option to buy. See your dealer or write 
Van Norman Company. 


Lease and Conditional Sales Contracts not available to Export 
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Landis 5'' X 8'' Type H 
Automatic Piston Grinder 
This is another example of the way in which Landis 
solves grinding problems. Recommendations on how to 
reduce your grinding costs will be made without obligation. 


LANDIS TOOL COMPANY WAYNESBORO, PENNA., U. S. A. 3 
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Automatically Loads 
Pistons from Conveyor 


Automatically Ejects 
Piston to Conveyor 
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MULTI-SLIDE 


‘< In the production of precision stampings, 
| every secondary operation, every inspection, every handling helps to 
send your costs UP! You can keep these costs at a minimum 

by using U. S. Multi-Slide Machines to produce parts 

rapidly, accurately, and complete in a single operation. 

The illustration above shows some typical parts which 

have been produced in this manner in U. S. Multi-Slides. 

These parts—of copper, aluminum, brass 

and steel— illustrate the variety of operations, 

including piercing, trimming, swaging, 

coining, blanking and forming, which can be performed 


in any combination in a U. S. Multi-Slide. 
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The No. 33 U. S. Multi-Slide, with ca- 
pacity for material up to 22” wide, feed 
length adjustable up to 12%”. 


Many of these parts formerly required costly secondary operations 
and intermediate inspections. Now they are produced uniformly 


and to close tolerances in a single high-speed operation. 
U. S. Multi-Slides are built in four sizes. 
/ Illustrated is the No. 33 Machine, with capacity for material 
“yp to 2%” wide and feed length adjustable up to 12'/2”. 
If your program involves the production of precision 
< stampings, investigate the labor-saving, time-saving 
features of U. S. Multi-Slides. Ask for a 
copy of Bulletin 15-M containing complete specifications. 


AMPERE (East Orange) NEW JERSEY 


Builders of U. S$. Multi-Slides — U. S. Multi-Millers 
U. S$. Automatic Press Room Equipment — U. S. Die Sets and Accessories 
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Look all the operations 
performs with 


Rotary table eliminates numerous work 
set-ups, completes the job faster and more 
accurately. Continuous-feed facing head 
permits machining beyond normal range 
of the machine. Power feeds in both di- 
rections for the tool slide range from 
0.009”, 0.015”, 0.025”, 0.041”, 0.70” to 
-118” per revolution. 


Telescopic tool holder extends through bore in workpiece to Face milling cutter can be mounted quickly. 
hold cutter for back facing operation. milling a G&L attachment can be used. 


| 
i 
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Here's how to tool-up and set-up 
workpieces to boost production and 
profits with a Giddings & Lewis 
340-T horizontal boring, drilling 
and milling machine 


Most versatile and busiest machine in the shop of 
Wilmot Fleming Iron & Steel Co., Philadelphia, Pa. — 
that’s the Giddings & Lewis Model 340-T, horizontal 
boring, drilling and milling machine. Its ability to in- 
crease production, save many man-hours and boost profits, 
permits this manufacturer to perform a considerable 
amount of subcontract work. This is in addition to pro- 
duction machining of their own product lines. 

With G&L’s continuous-feed facing head, rotary table 
and 45 spindle speeds that are easy to select and change, 
the Model 340-T enables the operator to perform a broad 
range of machining operations . . . apply heavier cuts and 
faster cutting speeds. 

Compare this 30 Series machine with any other in its 
class! You'll discover that feature-for-feature — dollar- 
for-dollar — you can’t buy better. 


Builders of the world’s finest heavy-duty machine tools — Hori- 
zontal Boring, Drilling and Milling Machines — table, floor and 
planer types; Hypro Double Housing and Openside Planers; 
Planer Type Milling Machines and Vertical Boring Mills; and 
Davis Cutting Tools. 


FACING, TURNING, BORING 


With a continuous-feed facing head, facing, turning and 
boring operations are performed on one set-up. 


Wilmot Fleming 
single G&L machine 


Large and small components 
of Wilmot Fleming's hy- 
draulic press are precision- 
machined on G&L’s 340-T. 


GIDDINGS & LEWIS 
MACHINE TOOL CO. 


True directional control for contour milling is accom- 
plished manually or through power feed. 
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Norton 
Type CTU Cylindrical Grinder 


| 
| gives you high precision 
plus high production ... 


pay off 


big 


Here’s a cylindrical grinder you can get as either a Plain _— offers you such long experience in both 


Machine for traverse work, or as a Semiautomatic for plunge _— grinding wheels and machines — to help 


¥ 
operations. you produce better products at lower cost. 
Either way you get faster, more accurate, more profitable . NORTON COMPANY, Machine Division, 
fos grinding of a wide variety of small parts. Because either way | Worcester 6, Mass. 


4 the 4” Type CTU’s Norton-developed features bring a new 
ease of operation for your men — and a new high in produc- 
tion quality and quantity for you. 

To name just one of these advanced features, there’s the 
extremely rugged wheel spindle unit that assures enduring 
precision in jobs ranging from heavy stock removal to fine 
finishing. But why not get the whole story of this speedy, GRINDERS and LAPPERS 


profit-boosting grinder from your Norton Representative? 


Write for Catalog No. 531. And remember: only Norton Qllaking better products ... Pomake other products better 


To Economize, Modernize With NEW 


District Sales Offices: Hartford * New York * Cleveland * Chicago * Detroit * In Canada: J. H. Ryder Machinery Co., Ltd., Toronto 5, Ontario 
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EARNEY & TRECKER’S new line of Ram Head 

milling machines combinega conventional horizon- 

tal spindle and a self-contained motorized sliding ram. 

As a result, horizontal and vertical spindles can be run 
separately and simultaneously. 

The Ram Head machines are available with a choice 
of three heads — Universal, Vertical and Quill types 
which can be rotated through 360°. You can perform 
vertical, horizontal and angular milling on one machine 
in a single setup. 

Ram Head machines are highly versatile and excep- 
tionally economical for general purpose production 
milling. They are built in Model CH, CK and CSM 


with choic 


Type Q Adjustable Quill Swivel Head 


Announcing... 


Kearney 
HEAD 


designs with 69 different machines in sizes from No. 2 
to No. 4 in both plain and universal styles. Machines 
may be equipped with either Standard Directional Ta- 
ble Control, or Mono-Lever and Automatic Cycle Table 
Control. 


To afford greater versatility with minimum mainte- 
nance, the Ram Head is individually motor-driven . . . 
has its own lubrication system and speed change mech- 
anism. When used as a standard horizontal machine, 
the ram acts as a heavy-duty arbor support. 

For the full story, contact your nearest Kearney & 
Trecker representative, or write: Kearney & Trecker 
Corp., 6784 W. National Ave., Milwaukee 14, Wis. 


> of three types of heads — 


s (Eight spindle speeds in three optional ranges) 


Type U Universal Swivel Head 


Capable of numerous milling combinations, 
this Universal Swivel Head has two gradu- 
ated bases at right angles to each other, 
both of which can be swiveled through 360 
degrees. Head is rotated by worm and 
worm wheel with adjustment by hand crank, 


Spindle can be set at any angle through 
360 degrees. This Ram Head has a 3/2” 
hand-feed quill movement. In addition, four- 
position micrometer stop and dial indicator 
permit angular milling or boring operations 
of more than one height. 


Type V Vertical Swivel Head 

Especially adapted for vertical and angular 
milling operations. Spindle housing base of 
Vertical Swivel Head is graduated. Spindle 
can be set at any angle up to 360 degrees, 


Kearney & Trecker Corporation 


MILWAUKEE 14, WISCONSIN 
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20/10hp No. 3 Model CSM, 
Plain style Ram Head milling 
machine with Mono-Lever and 
Automatic Cycle Table Control 
and Type U Universal Head. 


Trecker’® 


AS 
PROGRAM 


available for 


TOOL-LEASE 


FREE CATALOGS! 
Ask for catalog No. RH-10A 
for complete data on Ram 
Head plain and universal 
milling machines, and Tool- 
Lease bulletin, TL-10A. Also 
see our catalog in SWEET’S. 


MACHINE TOO 


7%, hp No. 3 Model CH, Universal style Ram 
\ i Head milling machine with standard Directional 
[5 } Table control and Type U Universal Head. 
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In Special Application Taps, Too! 


It pays to use Special Application Winter Taps when working with 
aluminum, plastics, zinc, cast iron. Like all Winter taps, 


they operate with balanced action. 


WINTER BROTHERS COMPANY, Rochester, Michigan, U.S.A. 


Distributors in principal cities. Branches in New York « Detroit « Chicago * Dallas 
* San Francisco * Los Angeles « Division of National Twist Drill & Tool Co. 


CALL YOUR WINTER DISTRIBUTOR 


PRECISION CHIP 
DRIVER CONTOURS 


ACCURATE AND 
CONCENTRIC CHAMFERS 
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Long Life Between Grinds 


Give yourself the edge in production economy. Use Milling Cutters 
with the dependable National cutting edges, designed with the 
proper rake angles for your work. 


National milling cutters in stock cover a very wide application range. CALL YOUR 
Also, National will design and build “specials” to fit your needs. NATIONAL 
DISTRIBUTOR 


NATIONAL TWIST DRILL AND TOOL COMPANY 


Rochester, Michigan, U. S. A. Distributors in principal cities. Factory a 
Branches: New York « Detroit » Chicago « Dallas » San Francisco + Los Angeles 


TWIST DRILLS « REAMERS + COUNTERBORES «+ MILLING CUTTERS + END MILLS « HOBS « SPECIAL TOOLS 


NA 
4 
J 
q 
1 
i 
4 
. 
2 


FOOTBURT 


STATION TYPE MACHINES 


Production-wide engineers in leading automotive plants are 
specifying Footburt Station Type Equipment on cylinder 
blocks and cylinder heads as the most advanced method in 
quantity manufacturing. Similar operations that ordinarily 
require several separate machines are grouped in one station 
machine, thus greatly reducing handling and providing better 
production control. Combining of valve hole operations, cyl- 
inder boring, the majority of drilling and tapping operations 
are outstanding examples of this latest production trend. 


THE FOOTE-BURT COMPANY »* Cleveland 8, Ohio 
Detroit Office: General Motors Building 


17 Station - 80 Spindle 
- Machine for Drilling and 
Reaming Tappet Holes. 


M A H I N CE rT L 
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Areas Ground in 
ONE Operation 


Heavy stock removal...close 


tolerances...high production! 
Job Data 
MACHINE | Gardner No. 204-40" & 36” 


| Vertical Double Spindle Grinder. 
i PART} Aluminum torque converter 
housing. 

propuction | 90 per hour, both sides. 


stock removat | .070"' overall. (Rough & finish 
in one operation.) 


roverances | .002"’ for flatness; .002"’ for 
| parallelism; .010” for uniformity. 


ee aprasives |} 2 Gardner Yellow Rim Wire-Lokt 
GARDNER MACHINE COMPANY 
Beloit, Wisconsin, U.S. A. 
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Spur Interna 
Helical Internal 


Yes, it is ‘‘some Pinion'' 54” diameter, 30” face width and weighing 
4,600 Ibs. . . . but it is just part of a day's work at ‘Phillie Gear.” 

Here in one of the World's largest and most modernly equipped gear 
plants are all the latest machines, methods and craftsmen necessary to 
produce accurate gears of any type, size and quantity. 

When you require gears for any purpose, consult our Engineering Staff 
for courteous service and prompt action. 


PHILADELPHIA GEAR WORKS, INC. 


ERIE AVE. &G ST., ‘PHILADELPHIA 34, P a Valve Controls 
YORK PITTSBURGH CHICAGO + HOUSTON + LYNCHBURG. VA 


VIRGINIA GEAR & MACHINE CORP » LYNCHBURG, VA ; ESTABLISHED 1892 
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Why Cl vCOOL scores with operators 


... IT DOES A BETTER JOB AND MAKES JOBS 
BETTER! This radically new and different cutting 
fluid cools so fast that workpiece, tools and chips actu- 
ally stay cool to the touch. And CrimcooL’® is clean— 
doesn’t soil hands . .. leaves no hazardous slippery film 
on hands, work, machine or floor ... and contains no 
skin irritants. 


CIMCOOL wins over old-fashioned coolants because 
it’s a chemical emulsion. It replaces all but a few highly 
compounded specialty oils. It permits faster speeds and 
it increases tool life because it combines friction reduc- 
tion and cooling capacity in a degree never before at- 
tained. It’s longer lasting in machines. So CIMcooL re- 
duces downtime and cuts labor costs for cleaning and 
changing. 


°Trade Mark Reg. U.S. Pat. Off. 


A PRODUCTION-PROVED 


Let a demonstration in one of your own machines 
convince you that this revolutionary cutting fluid makes 
Jobs better ... and does a better job. Just write us and 
we'll have one of our Cincinnati Milling-trained machin- 
ists call on you — without cost or obligation. Or, if you 
prefer, write for our free booklet, ‘‘Cimcool Defeats 
Heat.’’ Address Sales Manager, Cincinnati Milling 
Products Division, The Cincinnati Milling Machine 
Co., Cincinnati 9, Ohio. 
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HEAVY DUTY - 
212" on 3" Bar Copaci 
Swing 


UNIVERSAL 
HEAVY DUTY 


HEAVY DUTY 


4%)" or 6” Bar 
231%," Swing: 


YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS WITH WARNER & 
26—MACHINERY, January, 1955 
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EXTRA-HEAVY. DUTY 


When the going gets tough 
it on a 


WARNER SWASEY 


WARNER 


1 AC CHUCKING MACHINE 
or 10" Chuck — 6” Working 


MACHINERY | 
SINCE 1880 


SWASEY MACHINE TOOLS, TEXTILE MACHINERY, CONSTRUCTION MACHINERY 
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Multiple Milling 


Where you have work pieces to be 


milled on two sides, you can mill 


both sides on NEWTON VERTICAL 


ROTARIES in the time required 


to mill only one side by using 


double-row fixtures. 


This 76 Inch NEWTON VERTICAL ROTARY with 


double-row fixtures continuously roughs and finish 


mills two sides of a piece in one pass under the cutters. 


The fixtures (hydraulically operated) automatically 


open and close as the table turns. 
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@ Eliminates 50% to 90% 
down time. 


@ Provides unlimited 
flexibility. 


@ Maintains close 
tolerances. 


@ Pays off in 2 years 
or less. 


Holes are located and pierced in flat sheet metal or plates 
without layout or setup by the Wiedemann R-61. Rugged design 
and construction of this turret punch press assures many years 
of maintenance-free operation. The original investment is real- 
ized in production savings many times. 


SEND FOR NEW R-61 BULLETIN 


. . . describes in detail the application, operation and 
construction of the turret punch press. 


WIEDEMANN MACHINE COMPANY 


4205 Wissahickon Avenue, Philadelphia 32, Pa. 
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THERE'S ONLY ONE WAY 
D0 A JoB BEST... Another Production 


THE JOB TO BE DONE q Solution 


by Motcu & MERRYWEATHER! 
Oo HOW M & M DID IT BEST 


Part: Differential pinion shaft. 


Operations: Countersink, drill, 
broach two sides, Triple-Chip 
cut off, and chamfer both ends. 


Again, the one best answer is by 
a Motch & Merryweather in-line 
automatic transfer machine, de- 
signed and built for this one pur- 
pose. In-line speedy progression — 
no wasteful starting and stopping 
— stock clamping at each station — 
automatic stock bar loading can 
be added for complete automation. 
Result: rapid fire production that 
quickly pays out. This in-line 
machine is but one illustration of 
a production solution by Motch & 
Merryweather. 


M & M attained production of 300 
pieces per hour at 100% efficiency. 


Ask us now for any production- 
machining aids. No obligation. 


J 


We 
& 
| U0. 


was increased with a minimum of MACHINERY MANUFACTURING DIVISION 
floor space and labor required. CLEVELAND 13, OHIO 


34—MACHINERY, January, 1955 For more information on products advertised, use Inquiry Card, page 255 


i 


Upper photo, HIGH CARBON STEEL... lower left, TITANIUM . . . lower right, HI-SPEED STEEL. 


Touch a grinding wheel to a bar or 
billet, and a trained spark-tester can 
tell you what the metal is—even 
what the alloy is—by observing the 
spark pattern. Many companies use 
this method to double check the 
metals used in manufacture. It is one 


Every little spark stream 
has a meaning all its own 


thing to choose a grinding wheel for 
spark testing—quite another to 
choose one for production grinding. 
The spark stream from your grinding 
machine tells a different story—a 
profit story —when you use grinding 
wheels by CARBORUNDUM. Profitable 


Through application “know-how” and product quality 


3 


REGISTERED TRADE MARK 


gtinding is possible only with the 
wheel that suits your production de- 
mands, your machine, your operator. 
Making sure you get the right wheel 
for every purpose is a cardinal rule 
at CARBORUNDUM. For proof, call 
your Distributor or Salesman today. 


continually puts more in your abrasive 


i 
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Use both sides of SAND SCREEN for 
sanding and finishing...do from 7 to 
15 times more work with one sheet or 
disc than you can with conventional 
coated abrasives. Removed material 
flows through the open mesh— you 
sand faster, longer, with much less 


loading. Use SAND SCREEN wet or 
dry...for hand or machine finishing. 
Fold it—tear it to any convenient 
size. CARBORUNDUM’S SAND SCREEN 
Discs and FastcuT Pad 85 Assembly 
slash time and costs on wet sanding 
of prime coats. On many operations 


Through product quality and application “know-how” 


REGISTERED TRADE MARK 


continually puts more in your abrasive 


re-si de 


of sanding flats and slight contours, 
no adhesives are necessary. Cut sheets 
fit oscillating or vibrating sanders... 
do a terrific job wherever loading 
and glazing is a problem. Get sam- 
les today from your CARBORUNDUM 
Distributor or Salesman. 


Sandy as fo 
4 
4 
! 
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Ollar 


50, 000 ile." 


Taken from two recent 
National Acme sales re- 
Ports. More information 
on request. 


These two reports show that National Acme (Fette 
Patent) SELF-OPENING Thread Rolling Heads 
come mighty close to being the answer to a produc- 
tion engineer’s prayer for a steady, day-in, day-out 
flow of threaded pieces into the pan. 


And when you consider that these thread rolling 
heads give you better threads—with smoother, more 


Wear resistant surfaces, and with no cratering at the 


National Acme (Fette) Thread Rolling 
Heads are used on automatics, turret or 
hand lathes, threading machines, drill 
Presses —— and other types of vertical or 
horizontal machines, Basically, they are 
SELF-OPENING heads which operate like 
a die head, except that threading rolls 
are used instead of chasers, And they 
OPERATE AT HIGH-SPEED-STEEL TURNING 
TOOL SPEEDS. Made in Revolving Type 
(capacities 7/16” to 1”) and in Non- 
revolving Type {capacities 1/16” to 
3/4”), 


would look good 
in any shop! 


*Thread Rolls are reversible, having a 
lead of 1% to 1% threads on both sides. 


crest——aren’t you missing a bet if you don’t put them 
to the test on your threading jobs? 

Wherever the work calls for threading machined. 
parts from the end, there’s no faster, better way than 
to “roll-em-on’’ with a National Acme (Fette) self 
opening head. 

We'll be glad (and we think you will be too) if you 
ask us to prove that statement. Send sample or blue- 
print for our recommendation—or ask our repre- 


. sentative to call. 


May we send you a copy of Catalog FRH-53A ? 


The NATIONAL 
ACME COMPANY 


179 EAST 131st STREET CLEVELAND 8, OHIO, 


| 
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"It costs Less to DO IT RIGHT... 
«ethan to DO IT OVER” 


Photo courtesy of A. M. Byers 
Company shows BARDONS 
& OLIVER #34 Cutting-Off 
Lathe complete with auvto- 
matic loading table. 


j 
as tu 


"lt costs less to do it right . . . than to do it over” is 
the famous slogan of A. M. BYERS COMPANY, 
America’s oldest and largest manufacturers of wrought 


iron pipe and tubular products . . . and they practice 

WROUGHT IRON ope what they preach in the selection of BARDONS & 
OLIVER Cutting-Off Lathes. The folks at Byers are 

tf 2 . well aware of the advantages in buying QUALITY 

aed FA te wtth machines for lasting service. The quality built into 
every BARDONS & OLIVER Cutting-Off Lathe means 

BAR DONS & years of accurate, dependable operation with peak 
production, and . . . speaking of peak production, 

OLIVER the A. M. Byers Company is cutting-off and chamfer- 

ing 1%”’ Wrought Iron Pipe Coupling Blanks at the 


CUT-OFF L ATH ES rate of 900 per hour... a real production bonus. 


BARDONS OLIVER 


1135 WEST 9TH STREET CLEVELAND 13, OH|IO 


38—MACHINERY, January, 1955 For more i i ts advertised, use Inquiry Card, page 255 


% 
- 
| 
; 
¥ 
* 


“quick on the draw’ 


Broil-Quik’s famous Super Chef. 


“In our fiercely competitive business, we have to have 
speed, dependability and little or no downtime,” says 
John Simone, Superintendent. ‘With Bliss, we get it 
...and more to spare. That’s why 95% of our presses 
are Bliss.” 


After consulting with Bliss enginegr= Peerless Elec- 
tric, Inc., New York, N. Y., makers of Broil-Quik ro- 
tisseries, chose the right presses for the jobs at hand — 


@ Bliss 28)4 Inclinables—with their adaptability, rugged 
gap-frame construction and fast, dependable clutch 
operation—to draw and pinch off steel and aluminum 
blanks from 0.025” to 0.080” thick. 


Bliss 334 Toggle a cuts and deep draws (to 2 1/16’) 1600 Broil-Quik 
side panels per s 


ift from 9.028” cold rolled steel blanks. 


@ And a Bliss 334 Toggle Draw press—with powerful 
blankholding pressure and rugged frame—to: deep 
draw cold rolled steel blanks 0.028” thick. 


Like Peerless, thousands of pressrooms are predomi- 
nantly Bliss. For the fact of the matter is this: there are 
more Bliss presses in use today than any other make. 

Chief among the reasons for this century-old stand- 
ing is (1) Bliss makes more types and sizes of presses 
than any other builder; (2) Bliss “grinds no axe” for 
any one type. As a result you can be sure of impartial 
counsel from a Bliss engineer—you can count on him 
to help you pick the one right press for the job. Next 
time, do as thousands do, call Bliss first. 


BLISS 


E. W. BLISS COMPANY 
CANTON, OHIO 
PRESSES, ROLLING MILLS, 
SPECIAL MACHINERY 


Subsidiary: The Die Supply Company, Cleveland, Ohio 


E. W. Bliss (England) Ltd., Derby * E. W. Bliss Company (Paris) France 
U. S. Plants in Canton, Salem and Toledo, Ohio; Hastings, Michigan; and San Jose, California. 
Branch Offices in Chicago, Cleveland, Dayton, Detroit, Indianapolis, New Haven, New York, 
Philadelphia, Rochester, Toledo; and Toronto, Canada. Other representatives throughout the world. 
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Seven years service for STANOIL 
Industrial Oil 


at David Bradley Mfg. Works 
-No down time for lubrication 


L. R. Cummings (left), Standard lubrication specialist, inspects sample 
of STANOIL, with Robert C. Menken, Plant Engineer of David Bradley 


Manufacturing Works. Larry Cummings has been serving industrial David Bradley Tri-Trac, 
customers for Standard Oil since graduation from Standard’s Sales handy piece of farm equip- 
Engineering School. His mechanical engineering degree from Tri-State ment, gives farmer new 
College of Indiana qualified him for this work. Customers of Larry’s opportunity for mechani- 
find this experience and background pay off for them. zation at low cost. Upper 


frame on which gasoline 
tank is mounted, is part 
formed in HPM press. 


Seven years ago, David Bradley Mfg. Works in- 
stalled 900 gallons of Stanort Industrial Oil in an 
HPM press. There’s been no down time required 
for lubrication maintenance since. A pump by-pass 
screen filter is the only filtering the oil receives, 
yet the system continues clean. In March, 1954, an 


analysis of the oil showed: 
Viscosity @ 100°F.—980 
Color, NPA — 6 


Neutralization No.— .11 


STANOIL Industrial Oil has long been at work for 
Bradley. Successful operations with it in other 
equipment caused Bradley engineers to specify 
Stanotz for this installation. 


The HPM double acting, fast traverse hydraulic 
press reported on here is used to draw the upper 
frames for the David Bradley Tri-Trac, compact 
farm tractor. The Tri-Trac is the newest imple- 
ment in the Bradley line. Bradley has been making 
farm implements since 1832. 


Like to know more about STANoIL? Perhaps it can 
serve you as efficiently as it is serving David 
Bradley. Lubrication specialists in any Standard 
Oil office will be happy to help. In the midwest, a 
call to one of them will bring a prompt response. 
Or contact: Standard Oil Company, 910 South 
Michigan Avenue, Chicago 80, Illinois. 


HPM 500-ton press on the upstroke 

after drawing upper frame for David Bradley 
Tri-Trac. Hydraulic system remains clean 
after 7 years service using STANOIL. 


STANDARD OIL COMPANY 


(Indiana) 


a 
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Gaskets, washers, wick lubricators are just a few 

applications of felt. Felt reduces vibration, con- ' American Felt 
trols noise, seals oil in, water out. American makes ee 

many types of felt, in rolls, sheets, and in parts : Com 


cut to your blueprints, ready for assembly. Tell us a Tana ‘waa 
what you make, or are designing, and we will send 


technical information along with our suggestions. 


GENERAL OFFICES: 68 GLENVILLE ROAD, GLENVILLE, CONN. 
FREE! Catalog containing 47 sam- SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, Roches- 
ples of felts plus 24-page book- ter, Philadelphia, St. Louis, Atlanta, Dallas, San Francisco, Los Angeles, 
let of Wool Felt Standards. : Portland, Seattle, Montreal, PLANTS: Glenville, Conn.; Franklin, Mass.; 
Write for Catalog 185-52. Newburgh, N. Y.; Detroit, Mich.; Westerly, R. I. 
ENGINEERING AND RESEARCH LABORATORIES: Glenville, Conn. 
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Color television tubes of stain- 
less steel formed, flanged and 
trimmed in this 800 ton Clearing 
Hydraulic press. 


mass produced on a CLEARING Hydraulic 


Full 24” tubes made of stainless steel will put color 
television on the market with a big 21” picture right 
from the start. United Specialties Co., Chicago, in 
cooperation with a large set manufacturer, designed 
a steel shell to meet color requirements. 

Metal tubes have many important advantages 
over glass in the opinion of United Specialties. They 
can be produced much faster with fewer rejects and 
they are far easier and safer to handle in production. 
A metal tube has fewer potential sources of leakage 


and finished weight is less than half of that of a 
glass tube, lowering shipping, mounting and 
assembly costs. 

These tubes are another important example of a 
job done better and faster by press metalforming. 
The Clearing 800 ton hydraulic has proved itself to 
be the right answer to United’s production problem, 
If you want to increase volume or tackle a new 
metalforming job, Clearing engineers are at your 
service. Write or telephone Clearing today. 
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2" ACME XN 


One of these 


Acme Model 
Forging Machines 


will meet your needs EXACTLY! 


3” ACME XN 


ACME MACHINERY DIVISION e 1203 W. 65th. hohe Cleveland 2, Ohio 


ESTABLISHED 1882 


HYDRAULIC 
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Manual 

Disconnect 

with cabinet door 
handle safety interlock. 


Complete line includes 8 
sizes—from Sizes 0 to 7. 


Four-pole Relay 


In any combination of nor- 
mally open or normally 
closed contacts. 


Solenoid Starter Universal Relay 


with overload relays. 


10, Automatic Control Panel for Hoern & Dilts boring machine shown below. 


Oiltight Push Buttons 9 | 8 | Pneumatic Timers 


With mushroom — Easily adjust- 


Has normally open and 
normally closed contacts. 
Merely change connections. 


oily locations. 


head push but- able from 1/6 
ton and oiltight second to 3 me 
diaphragm for minutes. Avail- 


able in a large 


Pe. Eight-pole Relay 


variety of On- 
Delay or Off- 
With selector Delay contact 
for 3-way combinations. 
Automatic-Off- Also listed for 
Hand control. direct current. 


8-Pole relay 
with 4 N.O. 
contacts. 


How TO BUILD TROUBLE-FREE MOTOR CONTROL PANELS 


Special control panels are commonly used with modern pro- 
duction machines. They are the “brains” of the machine— 
they must be dependable. Therefore, they must be as- 
sembled with trouble-free components ... like the Allen- 
Bradley starters, relays, timers, and control stations shown on 
this page. The Allen-Bradley reputation for QUALITY is your 
assurance of trouble-free operation. 

Send for the latest edition of the 120-page Allen-Bradley 
Handy Catalog...it’s a veritable handbook of modern 
automatic and manual motor controls. Write, today. 


Allen-Bradley Co. In Canada— 
1316 S. Second St. Allen-Bradley Canada Ltd. 
Milwaukee 4, Wis. Galt, Ontario 


Hoern & Dilts Model BH-16-35 Indexing Type Precision Turning and 
Boring Machine equipped with A-B controls and oiltight push buttons, 


| uit 
> 
| | | | 
Master 
Station 
| 
| 
| 


Alert machinery manufacturers recognize the sales advantage of equipping 
their motor-driven machines with these compact combination starters. They 
combine disconnect switch, fuses, and solenoid starter in a single enclosure 
...and they provide this added safety feature ... it is impossible to open 
the starter cabinet until the disconnect lever is moved into the OFF position. 
The combination starter provides a clean, finished appearance—a sales 
asset for any machine tool. And—the installation cost is less! 


DISCONNECT SWITCH —FUSES—SOLENOID STARTER 
. all combined in ENCLOSURE 


Bulletin 712 
Combination Starter 
with 


M 1 Di 


Switch and Fuses 


Bulletin 713 
Combination Starter 
with 
|-T-E 
Circuit Breaker 


Waterbury Farrel 
Stamping Presses 
equipped with A-B 
Combination Starters. 


on A-B COMBINATION STARTERS 
-- for Compact and Safe Motor Control 


Allen-Bradley combination starters come in two general 
types—Bulletin 712 with a manually operated disconnect 
unit (with or without fuse clips)—and Bulletin 713 with an 
|-T-E instantaneous circuit breaker. 

See the neat, compact starter installations on the ma- 
chines, above. Streamline your machines to give them a 
) “New Look” with Allen-Bradley combination starters. Write, 
today, for the A-B 120-page Handy Catalog. 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Limited, Galt, Ont. 


| ALLEN-BRADLEY 


BULLETIN) zis 


COMBINATION STARTERS 


155-8 
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IT PAYS 


The first operation on these cast steel (1504) bearings is to Blanchard grind the parting 
line to establish locating surfaces. 


Then, a No. 18 Blanchard Surface Grinder (shown above), with 36” magnetic chuck, 
rough grinds the end faces of all five sets in 17 minutes —at an abrasive cost of only 2¢ 
per piece! This operation provides locating surfaces for additional machining. By 
using the correct Blanchard wheel* and proper rate of down feed, the wheel dresses 
itself and removes three cubic inches of cast steel per minute. 


The final Blanchard operations include finish grinding both end faces —removing .015” 
of stock from each end, flat and parallel to +.001". Each surface is ground in 17 
seconds, fourteen pieces to a load, located directly on the magnetic chuck. 


*Blanchard Grinders perform best with Blanchard Wheels! 


Send for your free copies of 
“Work Done on the Blanchard”, 
fourth edition, and “The Art of 


PUT IT ON THE GULL a) Blanchard Surface Grinding”. 
THE BLANCHARD MACHINE COMPANY 64 STATE ST., CAMBRIDGE 39, MASS., U.S.A. 
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MODEL 84 


INTERNAL- 
EXTERNAL 


GRINDER 


This small hole grinder mounts interchangeable wheelheads for internal 
and external spindles. Hole capacity is 3" dia. with a maximum 

depth of 4"; external is to 3" dia. by a 4" length. Collets and step 
chucks mount directly in lathe-type spindle. 


This flexibility combined with the inherent accuracy is why the Rivett 84 has 
gained great popularity in toolrooms since its introduction 
to the trade twelve months ago, 


Quick and easy to set up, the 84 will handle your diversified 
jobs faster, too. All the details to prove this are shown in 
Catalog No. 84-A. Write for a copy today! 


RIVETT LATHE & GRINDER, INC., DEPT, MR- 1, BRIGHTON 35, BOSTON, MASS, 
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Heres the haw of the fastest Die Set Service ever 


Which Danly Branch is closest to you? 


BUFFALO 7 
CHICAGO 50 
CLEVELAND 14 
DAYTON 7 
DETROIT 16 
GRAND RAPIDS 


INDIANAPOLIS 4 


1807 Elmwood Avenue 
2100 S. Laramie Avenue 
1550 East 33rd Street 
3196 Delphos Avenue 
1549 Temple Avenue 

113 Michigan Street, N.W. 
5 West 10th Street 


LONG ISLAND CITY 1___47-28 37th Street 


LOS ANGELES 54 


MILWAUKEE 2 


PHILADELPHIA 


ROCHESTER 6 


ST. LOUIS 8, Mo. 


SYRACUSE 4 


Ducommun Metals & Supply Co., 
4890 South Alameda 

111 E. Wisconsin Avenue 

511 W. Courtland Street 

33 Rutter Street 

3740 Washington Bivd. 

2005 West Genesee Street 


FIRST, Danly is able to apply mass-production efficiency in 
manufacturing high precision, interchangeable die set components 
to the traditional Danly quality standards. SECOND, each 

Danly Branch is stocked with thousands of these interchangeable 
die set components, for immediate assembly to meet your 

tooling requirements. THIRD, Danly Branches are strategically 
located throughout the United States in major toolmaking 
centers to give you quick, local delivery. So, when you want the 
finest die sets in the shortest time . . . just call 

your nearby Danly Branch. 


DANLY MACHINE SPECIALTIES, INC, 
2100 South Laramie Avenue, Chicago 50, Ill. 
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STANDARD OR SPECIAL 


BURKE BENCH MILLERS 
for most efficient 
machining of small parts! 


Here’s the horizontal miller that combines 
unmatched accuracy and low cost! 
Two power feed tool room models and 
two hand feed production models permit 
rapid handling of a wide variety of 
small parts and freeing big millers for 
larger jobs. Numerous attachments and 
accessories provide even greater 
versatility and speed. Detailed literature 
on request. 


Find out how fast, accurate and economical small milling can be! 
U. S. Burke milling machines provide outstanding quality, 
dependability and convenience in operation .. . for hundreds 
of dollars less than leading competitors. Investigate U. S. 

Burke time and money-saving performance now! Write 

The U. S. Burke Machine Tool Division, 


17 Brotherton Road, 
Cincinnati 27, Ohio 


U.S. No.1 HAND MILLING MACHINE 


work” that can be kept out of the milling section. _ 
urate, rigid, simple and adaptable. Easily 


0 OL DIVISION 
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Why the builder 


| of this plate shear 


FARVAL 

installed a Farval system Seudies in 
Centralized 
Lubrication 


No. 154 


NE tiny bearing starved for lubrication could 

shut down this giant 1%” x 180” plate shear, 

towering above the men who built it. The builder 

avoided this hazard by installing a modern cen- 

tralized lubrication system—Farval. In fact, Farval 
is standard on most Stamco equipment. 


The experience of builders and users alike 
shows that machines lubricated by Farval run 
longer and at higher speeds without fear of lubri- 
cation troubles. Bearing life increases. Mainte- 
nance costs drop. Farval saves 45 minutes out of 
every hour required to lubricate by hand, saves up 
to 75% of lubricant consumed by other methods. 


rs) 


How Farval works 
Farval is the Dualine system of centralized lubri- 
cation that hydraulically delivers oil or grease, 
exactly measured, to each individual bearing, as 
often as desired. No bearings are ever missed, no 
matter where located. 


Machinery builders prefer Farval because the 
Farval valve is simple and sure with wide ports, 
engineered to deliver the exact amount of lubricant 
required. Indicators at every bearing show positive 
proof that each valve has functioned. 


Farval helps plant efficiency 
i Farval on any piece of equipment gives you a 


measurable advantage for the competitive years 
ahead! Write for free Bulletin 26. The Farval Cor- 
poration, 3276 East 80th St., Cleveland 4, Ohio. 


Affiliate of The Cleveland Worm & Gear Company, Industrial 
Worm Gearing. In Canada: Peacock Brothers Limited. 


pars 


CENTRALIZED 
SYSTEMS OF 


KEYS TO ADEQUATE LUBRICATION — Wherever you 
see the sign of Farval—the familiar valve manifolds, dual 
lubricant lines and central pumping station— you know a 
machine is being properly lubricated. Farval manually 
operated and automatic systems protect millions of in- 
dustrial bearings. 


In the photo above, you see the 13 men who built this 
giant Farvalized plate shear. Photo courtesy of Stamco Inc, 
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OIL GROOVES 
SMALL SPLINES 
SERRATIONS 
KEYWAYS 
SLOTTING 
BURRING 
SIZING HOLES 


These can all be broached AT FAR LESS COST on 
Red Ring Self-contained Broaching Fixtures. Use 
your standard broaching machines for the heavier jobs on which 
they pay off. 
The Self-contained Fixture has its own pneumatic power unit to pull 
or push the broach. Just set it on a table, connect it to the air line 
and you are ready to start broaching. Or you may want to mount it 
vertically to further economize floor space. 
Like other fixtures or dies, these units may be stored in the tool room 
when not in use. They occupy little space and are easily portable. 
Application is practically unlimited for jobs requiring a “Pull” of 
__— 2,000 Ibs. or less and a stroke not exceeding 25 inches. 


Call a Red Ring Broach Engineer or write for Bulletin B54-9 for 
more detailed information. 


DETROIT 13, MICHIGAN 


WORLD'S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 
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THIS UNRETOUCHED PHOTOGRAPH, 
enlarged from a 16 mm motion 
picture film taken at 3,000 frames 
per second during a laboratory test 
shows the effect of decelerating a 
Federal Indicator hand at 39,000,000 
radians per second from a speed of 
90,000 rpm. Momentarily deformed 
to a hook-like contour, the hand 
again assumed its normal form after 
the instrument regained its equi- 
librium. 


PROBABLY YOU’VE NEVER STOPPED TO THINK HOW 
IMPORTANT AN INDICATOR HAND CAN BE... 


IT IS NOT JUST CONVENTIONAL MODERN DESIGN that makes 
the hand on a Federal Dial Indicator look as it does! 


This high-speed movie shows one of thousands of tests made in our labora- 
tory in a constant effort TO PRODUCE THE FINEST POSSIBLE DIAL 
INDICATORS FOR YOU. In this destructive test the hand has been momen- 
tarily deformed by an excessive blow on the Indicator’s comtact point. 


You naturally ask why we don’t just make a stiffer hand. The answer is 
that a heavier hand would increase the inertia and friction within the Indicator 
and decrease its sensitivity and accuracy. A lighter hand would have less inertia 
but it would not recover its normal straightness after extreme operating f 
conditions. The hand of a Federal Dial Indicator MAINTAINS ITS 
NORMAL SHAPE. 

Furthermore, the hand on a Federal Dial Indicator IS STATICALLY 
BALANCED to assure a CONSISTENT GAGING PRESSURE against the 
workpiece. You get a more sensitive Indicator of GREATER REPETITIVE 
ACCURACY. 

This kind of detailed research is typical of the great care that goes into the 
design and improvement of Federal Dial Indicators and helps to explain 
WHY FEDERAL IS THE WORLD’S LEADING MANUFACTURER OF 
DIAL INDICATORS. 

It is also very much worth noting that modern manufacturing techniques 
and Modern Quality Control have enabled us to sell Federal Dial Indicators 
AT THE SAME LOW PRICE FOR FIFTEEN YEARS. If you haven’t our 
latest catalog showing the most complete line of Dial Indicators of ali styles 
and sizes, write Federal Products Corporation, 5111 Eddy St., Providence 1, R. I. 


Largest manufacturer devoted exclusively to designing and 
manufacturing all types of DIMENSIONAL INDICATING GAGES 
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This 8% SCHIESS model BF horizontal 


boring and milling machine. . . Now completely 
redesigned with many innovations. Here are a few... 
Two individual drives—gear-drive for roughing, belt- 
drive for finishing. Belt-drive particularly suited to high- 
speed machining with carbide tools. New tool clamping 


device—does away with draw keys, hammers, drifts and 
binding screws. All spindle-slide movements controlled 
from easily accessible operating platform (or from pend- 
ant station or portable control panel, if desired). Special 


This 23 ft. SCHIESS model K 


vertical boring mill... 
Look at all these new features—each one a 
time-saver! Rapid traverse motions with 
pushbutton control of changeover from 
feed motion to independent power traverse. 
Electro-mechanical locking of cross-rail to 
columns. Fingertip speed control—counter- 
balanced cross-rail and side-head—com- 
pletely enclosed swiveling octagon rams— 
pendant control—automatic lubrication. 
Turning diameters in standard sizes 
range from 8 ft. to 23 ft. (which can handle 
stock up to 100 tons!). Basic Schiess de- 
signs permit extra heavy machines, nor- 
mally considered specials, to be built to 
your work diameter and load requirements. 
Even a diameter of 84 ft.! 


Engineering Division 
AMERICAN 


CORPORATION 
38th Street and AVRR, Pittsburgh, Pennsylvania 


main-drive belt requires no readjusting. Column, spindle- 
slide and boring spindle may be adjusted at rapid traverse. 

Spindle diameters, 6°’’ to 874’. Maximum diameter 
bored, 59’’—faced, 79”. 

It takes Europe’s largest builder of heavy machine 
tools, Schiess, to turn out giants like these. Parts and 
service as close as Pittsburgh. And an American Schiess 
engineer will be happy to help you size up these heavy 
producers for your heavy production needs. Write for 
catalogs and complete specifications on all Schiess BF 
and K models. 


Sole Distributor 


URT ORBAN 


COMPANY. INC. 


34 Exchange Place, Jersey City, N. J. 
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says: 


Above production figures mean 

nel speed of 116 feet per minute 
HERE 


AMERICAN Fusion 
CHICAGO, IiL., U.S.A. 


A.E.F. WILL GLADLY DISCUSS FURTHER DETAILS WITH INTERESTED PRINCIPALS 
ADDRESS INQUIRIES TO 2600 DIVERSEY AVENUE, CHICAGO 47, ILL. 
AMERICAN ELECTRIC FUSION CORPORATION 


BEFORE 
4 
Bs 


PDIVERSEY 
HICAGO 47, | 


PHONE = BRUNSWICK 8-1640 


Latest 
built into every eo 
A.E.F. Tube Mill ia 


A.E.F.. Turkshead 
producing irregular shapes 
| from round welded tubing. 


Sou nd g ES: 


Good appearance always 


ee New A.E.F. Edge Trim- 
# mer designed to obtain 
uniform widths of steel 
strip prior to entering 
the A.E.F. Tube Mill. 


| 
‘ 
Pall 
Bay 


Faster 
Shearing 


aft 
Follansbee 
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GET THIS BOOK! 


CATALOG No. 2011 gives 


5445 East 282 St., Wickliffe, Ohio 


Ye addition of a big Steelweld Pivoted-Blade Shear in the 
Pittsburgh warehouse of Follansbee Metals, a division of 
the Follansbee Steel Corporation has greatly speeded the plate 
service they provide. 

Hot rolled steel plates, stainless plates, floor plates and other 
metals are cut smoothly and accurately. The machine can 
handle mild steel up to 12’-0" x %". The 36” deep throat permits 
slitting plates 72” wide down the middle for any length. 

Because of the Micro-Set knife adjustment, it is quick and 
easy to properly set the knife clearance to obtain the best 
possible cut for every thickness. No other shear has this out- 
standing feature. 

It was only after a thorough study of all makes of shears that 
Follansbee decided upon Steelweld. And it has fully proven 
up to expectations. 

It makes the cuts as desired in metals of various character- 
istics. It is fast and easy to operate. All parts are readily ac- 
cessible and the many adjustments provided minimize and 
simplify maintenance. 

Steelweld Shears are the very latest and most modern on 


the market today with a host of points of superiority. We urge 
you to get all the facts on them. 


‘Tue CRANE & ENGINEERING CO. 


« 
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Below: Yoder Slitting Line installed 
by Aero Metal Processing Co., Inc., 
Dearborn, Michigan, 


When Slitting Line Profitable 


@ Many variables are to be considered in 


determining where and when a slitting line : 


becomes a good investment. Also of what size, 
type, speed it should be, and other special fea- 
tures required to make it most profitable under 
any given set of conditions. Without obligation, 
a Yoder representative will call upon request 
and discuss such details with you. 


The Yoder Slitter Book deals extensively with 
basic considerations in the choice and operation 
of slitting lines; points out, for instance, how 
and where a relatively small, inexpensive instal- 


Complete Production Lines 
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* COLD-ROLL-FORMING and auxiliary machinery 
* GANG SLITTING LINES for Coils and Sheets 


For more information on 


lation may be more economical than a larger, 
faster, and costlier one. (Yoder makes all types). 
Time studies show how coil size, strip gauge, 
slitter speed, coil handling and banding time 
affect cycle time and cost per ton. 


The book is useful not only to present operators 
of slitting lines but to producers, users and dis- 
tributors of strip and sheet metal who may be 
considering installing slitting equipment. A 
copy is yours for the asking. 


THE YODER COMPANY 
5504 Walworth Ave. ¢ Cleveland 2, Ohio 
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Battery of TOCCO machines for hardening automotive axle 
shafts. TOCCO*-hardened shafts show an increase of up to 200% 
in resistance to torsional fatigue over furnace-hardened shafts 
made of alloy steel, 


Give Super Service to American Motorists 


AAA. 


) 
se The application of TOCCO* Induction Heating to the surface harden- 
ing of rear axle drive shafts for passenger cars and trucks provides a 
yt a fine example of how a less expensive manufacturing method often re- 
cs sults in the best possible end product. 


For instance, TOCCO* Induction Hardening per- _ need for annealing, tempering and shot peening op- 
mits the substitution of easier machining carbon __ erations formerly required. Moreover, long hauls 
steels for expensive alloys, saving from 25¢ to 55¢ = to and from the heat-treating department are 
per car in material costs alone. Additional savings _ eliminated because cool, clean TOCCO* fits right 
result from the fact that TOCCO eliminates the _in the production line—next to related operations. 


If you make parts that require hardening, annealing, brazing, or heating for forging 
or forming, it can pay you handsome dividends to investigate TOCCO* Induction 
Heating as a sound method of improving product quality while reducing costs. 


4 


THE OHIO CRANKSHAFT COMPANY Moil Coupon Today 
AFT CO. 
BULLETIN 1, Oho 


Please send copy of 0 Results 
of TOCCO Induction Hardening and 
Heat Treating.” 


Name 


Position 


Address. 


L 
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PRODUCTION MODEL 


acision furning, boring and re- 
sing jobs that are normally as- Rise-and-Fall 
ned to foolmaker's lathes or Spindle 
snsive boring machines, come 
ural to the versatile NICHOLS 


ers, 


apid Lever Actions on the Spindle 
Teble, and Saddle provide 
gnperalleled flexibility of movements, 
The Lever Transverse Feed, an ex- 7 
elusive NICHOLS development, is 
especially valuable. Makes NICHOLS 
fferent from other hand millers. It 
adds “lathe-carriage flexibility’ to 
your most intricate machining operc- 
tions, while maintaining tolerances 
‘ to “tenths.” Work can be chucked 
- fethe-fashion on the spindle with tools 
mounted on the table or vice versa. 


Longitudinal 
Table Travel 


Transverse 
Table Travel 


Adjustable positive stops, quick- 

ting locks on sliding movements, 

i the highest degree of precision 
standard equipment. 


MILLER THAT USES ITS READY 


Send for free 
illustrated brochure. 


CONDENSED SPECIFICATIONS 


Table Working Surface 6%” x 21” 
Longitudinal Table Travel 10” 
TION DISTRIBUTORS. Transverse Table Travel 


Rise and Fall of Spindle 
Selective Speed Ranges up to 5000 R.P.M. 
Weight 1250 Ibs. 


76-E Mamaroneck Ave., White Plains, N.Y. 
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RIGHT WAY 


to machine 


LEFT HAND Threads! 


DRILL and FINISH BORE 
DRILL and TAP (I.h. Thread) 
FACE 

TREPAN GROOVE 

BACK FACE 


HEAVY LINES INDICATE MACHINED SURFACES 


ALL COMPLETED 
IN A SINGLE OPERATION... 
IN 1.65 MINUTES ON A 


3-U SPEED-FLEX Automatic 


WITH TOOLING 


It takes a really fast-cutting P&J Automatic — like the 3-U Speed- 
Flex — to turn out 31 of these precision parts every hour. And 
it takes truly efficient P&J Tooling to handle all of the specified 
cuts in a single, fully automatic cycle with no secondary opera- 


DON’T verlook opportunities like this for reducin tions required. The close-up of the tooling shows the special P&J- 
costs, increasing profits and improving produc designed Head that drills all 4 holes 


quality. 

send today for your copy of “34 Practical Pro at once in definite relation to the cast 
DO duction Ideas” Booklet . . . and ask P&J Toolin grooves in the piece . . . and the P&J 
Engineers to submit recommendations base Tapping Unit that machines the 9/16 
on your own sample parts or prints. — 12NC left hand thread. 


Co. 


PAWTUCKET, RHODE ISLAND 
SUBSIDIARY OF 


Pratt a WHITNEY 


DIVISION NILES — BEMENT — POND COMPANY 


WRITE DIRECT OR CONTACT YOUR NEAREST 
PRATT & WHITNEY SRANCH OFFICE 


BIRMINGHAM BOSTON CHICAGO 
CINCINNATI © CLEVELAND © DETROIT 
LOS ANGELES © NEW YORK © PHILADELPHIA 
PITTSBURGH ROCHESTER © SAN 
FRANCISCO LOUIS 

EXPORT DEPT., PAWTUCKET, ®. i. 
AGENTS: DALLAS, THE STANCO CO. 
HOUSTON, WESSENDORFF, NELMS & CO. 


FOR MORE THAN FIFTY YEARS 
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Farrel-Sykes ‘“T win-Head” gear generators pro- 

vide utmost precision in the generation of all 

types of gears that operate on parallel axes. 

Built with initial precision of the highest order, 

they are provided with means of compensating 


for wear and maintaining precision for many 
thousands of hours of operation. 


over widest 


Farrel-Sykes gear generators are made with the 
work axis horizontal, the same position in 
which the gears themselves run. This permits a 
wide variety of work to be handled on a single 
machine and controls the work more positively. 
At the right are some of the many different 
gears and parts that you can make on a Farrel- 
Sykes “Twin-Head” generator. 


at faster cutting speeds! 


The new Farrel-Sykes gear generators cut gears 
as much as 3314% faster than preceding models. 
This means fewer man and machine hours, and 
a substantial decrease in manufacturing costs. 

Setup time has also been reduced, and oper- 
ation made easier. Rapid selection of speeds and 
feeds, simple adjustment of cutters, and positive 
control of infeed, are a few examples. 

Ask for bulletin T-455. 


FARREL-BIRMINGHAM COMPANY, INC., ANSONIA, CONN. 


® 
Plants: Ansonia and Derby, Conn., Buffalo and 
Rochester, N. Y. Sales Offices: Ansonia, Buffalo, New 
York, Cambridge (Mass.), Akron, Cleveland, Chicago, 


FB-969 Los Angeles, Houston. 
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“TURRET 
INDEXING UNITS 


— 


Lower the cost of Automation 


ONLY SWANSON PROVIDES A STANDARD TURRET INDEXING CHASIS 
WITH THESE FEATURES: 


These versatile, “packaged” units provide the basic chassis for a wide range of special 
automatic machines for precision machining, processing or assembling operations on small 
and medium parts. Because they eliminate much of the engineering and building time 

formerly required, Swanson units lower costs and shorten completion time . .. con- 
siderably broadening the practical applications for automation. Further, because 
of the simplicity with which standard or special operational devices can be 
grouped around the turret, a wide latitude of tooling arrangements is possible. 
Interchangeable turret assemblies and mounting brackets are available for 
complete tooling changeover. 


Stationary center plate for mounting or 
supporting operational devices. 


Turret diameters of 
20, 30 or 40 inches for 
mounting 6, 8, 16, 24 
or 32 work stations. 


on each side. 


Camshaft of optional 
length for mounting timing 
cams or actuating opera- 
tional devices. Bored hole 
for jack shaft provided 


tional devices. 


Floor base plates avail- 
able in a variety of shapes 
for mounting large opera- 


Indexing rates from 176 to 4700 per hour. Dwell 
times from .5 seconds to 15.3 seconds with di- 
rect drive ... to infinity with intermittent drive 
Exclusive cross-over cam and locking 
device assure harmonious indexing and accur- 
ate positioning at all work stations. 


models. 


Mounting brackets of 
optional widths may be lo- 
cated on radial keyway 
in any positions around 


the turret. 


Fabricated steel base 
rigidly supports index 
housing and encloses mo- 
tor, drive and wiring. 


Standard pedestal 
units provide additional 
versatility in mounting 

operational devices. 


PATENTS 
PENDING 


Write for Bulletin TM 


ENGINEERS AND BUILDERS OF SPECIAL AUTOMATIC MACHINERY 


For more i 


£, +i. 
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A development that is making 
grinding wheel history 


NOW! 


Cincinnati Grinding Wheels 
offer 


Positive 


Duplication 


Positive Duplication is undoubtedly the most 
important grinding wheel development in years. 
For through the CINCINNATI (PD) Manufactur- 
ing Process you are assured a Positive Duplica- 
tion of the original wheel every time you reorder. 

“On grade” with a CINCINNATI (PD) 
WHEEL means all future (PD) WHEELS will 
act and grind exactly alike. Yet they are priced 
no higher than ordinary wheels. 
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Let us prove to you how CINCINNATI 
(PD) WHEELS can save you money and in- 
crease your production. Just contact us and 
we'll send one of our representatives—men 
who know grinding and grinding machines as 
well as grinding wheels. Write, wire or tele- 
phone Sales Manager, Cincinnati Milling Prod- 
ucts Division, The Cincinnati Milling Machine 
Co., Cincinnati 9, Ohio. 


4 
\ 


4 Just as a NEGATIVE 
guarantees you an exact 
duplication of a photograph 
each and every time, you are 

always assured a... 


. POSITIVE DUPLICATION > 
of an original grinding wheel 
each and every time 

through the CINCINNATI (PD) 
Manufacturing Process. 


Grinding Wheels 


THE CINCINNATI MILLING MACHINE CO. 
Cincinnati 9, Ohio (0) 
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We're Looking for 
Head 


Most machine tool men have long relied upon the 

“US” Adjustable Multiple Spindle Drill Heads. But 

we are looking for those who still haven’t tried them 
. . and who are looking for the best. 


With their quick-change universal joint assemblies, 
they are built for continuous use, with full anti- 
friction bearing construction for high capacity thrust 
loads. The universal joint adjustable multiple spindle 
type is suitable for any sensitive drilling machine. 
Joints are self-lubricating. All gears are hardened 
and shaved with spindles superfinished. 


The single eccentric type is used for equally spaced 
holes on bolt circles. 


The new double eccentric AdjUStafix, two to eight 
spindles, permits spindles to be located in non-sym- 
metrical patterns. It eliminates expensive change 
in set-up. 


Double eccentric type 
for irregular spacing 


Universal joint with 
slip spindle fixed lo- 
cating plate 


Write for Single eccentric type 


= for equally spaced 
any type of universal joint 


adjustable head. Ask also 
about our totally enclosed 
gear-driven adjustable, 


fixed cener UNITED STATES DRILL HEAD COMPANY 


616-618 BURNS STREET ¢ CINCINNATI 4, OHIO 
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No. 8 in a Series 


when the odds don’t have it... 


Before putting the chips down it is well to 

realize that reliable machine performance is largely 
dependent on well balanced tooling. If it is a 

multiple spindle bar automatic, an even number of work 
spindles provides a better opportunity for balance 

than an odd number. 

Odd or even, the work spindles are only one of many 
important considerations in the selection of an “automatic”. 
Other factors also important to the individual 

machine user are suggested by the new Conomatic 


General Datalog. Copies are now available. 


data for comparison 


Part Levelling Screw 
Machine 1%” Six Conomatic 
Tools 100% Carbide Tipped 
Material B-1112 
Stock Size 1” Round 

Work Spindle — 958 
{ Spindle — 677 


Time { 7.25 Seconds per Cycle 
3.6 Seconds per Piece 


CONE AUTOMATIC 
0 n 0 mM a | C MACHINE COMPANY, INC. 
WINDSOR, VT,, U.S.A. 
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WORLD’S 
HANDIEST 
HOIST 


Pull it down 
Hook on load 
Run load up 


KELLER AIR HOIST 
SIZE 86A-1 


150-LB. 


Here is an entirely new lifting tool that CAPACITY 


saves time and manpower on those 
troublesome handling operations in the 
50- to 150-pound range . . . gives 
added strength to production workers 
for repetitive lifting jobs . . . frees 
larger hoisting equipment for heavier loads. 


This new Keller Hoist 
weighs only 14 pounds 
r —easy to suspend from any 
fe atures: overhead support. For the 
complete story on the new 

Prone-hand control—operator can . 86A-1 Hoist, and how it 
can simplify your material 
handling, write for 
Catalog Section 86A. 


reach out, pick up, and place 
150-pound load with one hand. 


Free-wheeting” pull-down 
—permits reaching for loads 
quickly, with almost no 
resistance. 


wide speed range—loads 


raised or lowered at any 
speed up to 40 fpm. 


Prcontinvous service—air 


motor cannoi overheat or burn 
out from overload or all-day 
operation. 


to Industry 


KELLER TOOL COMPANY 
1307 Fulton Street 


KELLER FZ Grand Haven, Michigan 
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the COLONIAL “4” 


This amazing new Colonial "4" broaching machine 
is the answer for the shop that requires a broaching 
machine flexible enough to be changed from 
horizontal to vertical and back in a matter of 
seconds. 


It is truly multi-purpose— 
performing any of four operations: 


1. Push broaching 

2. Pull-down broaching vertical position 
3. Press work 

4. Pull broaching.......horizontal position 


Rated capacity is six tons for pull-down broaching, 
push broaching, or press work, and four tons for 
horizontal pull broaching. Stroke capacity is 28” 
in horizontal and 24” in vertical position. Guide-bar 
construction maintains accurate alignment throughout 
the working stroke for pull-down broaching. Safety 
interlocks prevent tilting the machine unless the 
ram is retracted. 


Ask for bulletin FW-55 for complete description 
of the Colonial “4” Convertible. 
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Broaching Machine : 


The greatly increased number of tools used in modern transfer- 
type machines makes adequate tool control a ‘“must.’’ The Cross 
Machine Control Unit was developed to meet this need—to cut 
downtime by programming tool changes . . . to reduce tool expense. 


The Cross Machine Control Unit is equipped with Toolometers 
which furnish a visual record of used and unused tool life and 
automatically stop the machine when tools need changing. Other 
tools almost used up are replaced at the same time. This grouping 
of changes, plus the availability of pre-set tools which are stored 
in the Machine Control Unit, reduces downtime. And downtime 
for machine adjustments and trial cuts is eliminated because 
standard fixtures and gages are provided for pre-setting the tools. 


Over 500 Cross Machine Control Units now in use are evidence 
of cost saving benefits. Get full information today. 
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Grinding Main Journals on a Crankshaft is donee 
quickly and without scrap with this Federal Air- 
Electric Grinding Gage. The operator loads thef 


machine, snaps the caliper on the work and start 
the machine cycle. When the work is down to 
size, the wheel automatically backs up. The larg 
Air Dial and the three signal lights provide visua 


This Federal unit, employing an Arnold continu- 
ous caliper type grinding gage, automatically con- 
trols the size of the journal surfaces of 1100 lb. 
freight car axles, The gage, ordinarily retracted to 
provide loading clearance, automatically springs 
onto the work and takes control of the grinding 
process at the start of the grinding cycle. Signal 
lights tell the operator when work is “‘over size’, 
“near size’’, or ‘‘to size’’ and are connected elec- 
tronically to the machine controls so the grinding 
cycle is ically stopped when the required 


‘size is ohtained. Tolerances are consistently main- 
tained well within the plus 0.0005”, minus 
0.0000” specified. 


Grinding Spacer 
Plates on this par- 
allel disc grinder 
an automatic 
operation with 
Federal Machine Control. Workpieces are loaded 
in the slotted carrier wheel and the gage controls 
the feed of the wheels to compensate for wheel 
wear. Corrections are made alternately to each 
wheel-head to maintain the centering of the car- 
rier wheel. Automatic controls assure continuous 
production of good pieces, eliminating scrap. 


have established 
their efficiency 


AUTOMATION is a new term applied to an idea that 
general machinery manufacturers have been doing ever 
since Eli Whitney invented his Cotton Gin. But, con- 
trolling Machine Tools automatically so that they 
produce work to required sizes is comparatively new. 

Federal, however, has been designing and building 
Gages for this purpose for several years. We offer this 
tried and proven experience to all builders and users 
of machinery where Automatic Dimensional Control of 
Machine Tools is desired. We can handle all phases of 
the work; from work-handling through gaging, machine 
control and disposal. 

Federal is ready to provide standardized package 
units for air, electrical, electronic or combination con- 
trols and will cooperate with your engineers to adapt 
these to your machine requirements. Call — 


FEDERAL PRODUCTS CORPORATION 


5111 EDDY STREET *© PROVIDENCE 1, RHODE ISLAND 


Ad FEDERAL 


FOR ANYTHING IN MODERN GAGES... 


SOME OF MANY 
POSSIBILITIES 


Percentage reject control. A 
simulation of automatic 
statistical Q.C. 


Automatic shut-off when di- 
mension out-of-control. 


Automatic tool adjustment 
or compensation. I 


Tool Adjustment Signalling. 


Automatic classification ac- 
cording to dimension. 


Automatic line operation 
signals, etc., etc. 


Inspecting, Measuring, Sorting or Automotically Controlling Dimensions on Machines 


Machine Control Gage it is impossible to \ 
backs the wheel up when work is to size. : achine Controls make the grindin 
| 
. 
} 
i 
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few of many applications) 
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LINE WITH 
DENISON MULTIPRESses 


Assembles 
13,000 auto door-locks 


per day with 


DENISON 
MULTIPRESS* 


ae COMPANY set out to assemble 10,000 
auto door-locks per 16-hour day .. . beat its 
goal by 3000 with Denison Multipress, 


With a line of 13 Denison hydraulic Multipresses, 
Reid Products Division of The Standard Products 
Company assembles 13,000 door-locks . . . 34 
pieces per lock. 

Parts are carried on conveyors and chutes. 
Operators load compo- 
nent parts on Denison 
Index Tables which 
position them under 
the hydraulic ram up to 
70 times a minute. 


Assembly line takes 
up only 500 square feet. 


If you have a prob- 
Loading for staking lem in automatic opera- 
five-part sub-assembly tion. . . or any job that 
calls for controlled pressures up to 75 tons, bring 
it to Denison. Write to: 
THE 


DENISON ENGINEERING COMPANY 
1244 Dublin Road * Columbus 16, Ohio 
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FLEXLOC AT WORK 


\ 


ANN 


MORE AND MORE FLEXLOC LOCKNUTS are being used to hold 
assemblies like this one together. This modern timing belt drive combines the 
flexibility of a steel cable belt with the positive action of a silent chain drive per- 
mitting its use at speeds up to 15,000 rpm. 


FLex.oc Self-Locking Nuts offer the same positive action as the drive. Once the 
locking threads are fully engaged, the nuts won’t work loose, regardless of the 
vibration encountered. And FLEXLocs are reusable. 


FLEXLocs are available in a wide range of sizes in any quantity. Stocks are carried 
by leading industrial distributors everywhere. Write for Bulletin 866 and samples 
20 for test purposes. STANDARD PRESSED STEEL Co., Jenkintown 19, Pa. 


DO YOU KNOW ? Standard Frextocs clean rough threads on bolts, and make 
them even better. The locking threads on all-metal FLEXLOcs are not chewed up when 


used on rough bolts. 

Standard FLex.Locs lock securely on bolts varying in diameter tolerances. The all-metal, F b. EX Lo e 
resilient locking sections of the nut accommodate themselves to the diameter tolerances. 

Standard FLEXxLocs are one piece, all metal. They are not affected by temperatures to LOCKNUT DIVISION 
| 550°F. Nuts lacking these features have a more restricted temperature range. 

Standard FLexLocs lock securely—stopped or seated—when 1% threads of a standard 
bolt are past the top of the nut. 

Standard FLex.ocs are not affected by moisture, oil, dirt or grit. They lock efficiently under 
all conditions, regardless of the vibration encountered. JENKINTOWN 


PENNSYLVANIA 
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NEW 
“TURNOVER" 
INSERTS 


NEW CHIP 
CONTROL 
SYSTEM 


You have twice as many cutting edges 
on these clamp-on, “‘turnover”’ inserts. 
Use all edges on one side, then turn 
the insert over and use an equal num- 
ber on the reverse side. 


These new Kendex Tools have an en- 
tirely new system of chip control that 
completely eliminates expensive chip- 
breaker grinding. 


You can index a new Kendex insert in 
seconds. Simply loosen the sturdy top 
clamp and turn the insert to a new 
cutting edge . . . without disturbing the 
tool setup. 


Clamped carbide chip breakers can be 
removed when not needed. Clamp has 
sufficient travel to hold insert without 
chip breaker. 


New Kendex Tooling has big features 


COST COMPARISON 


(%-inch tools required to provide 160 cutting edges) 


Standard Brazed Tools 


Cost of 23 tools 
Regrind expense** 


Total cost 


Cost per edge 
**Six grinds per tool 


$ 44.62 
61.90 


$106.52 
66.5¢ 


Total Kendex Savings $79.62 


*Registered Trademark 


SSS, OT 06 


MINING, METAL AND WOODWORKING TOOLS WEAR AND HEAT-RESISTANT PARTS ABRASION, CORROSION-RESISTANT 
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Each replacement insert fits accurately 


into the rugged, heat-treated shank, (corner radii, to 


For Standard Tools: “Regular” inserts 
, and bottom surfaces 


For Heavy-Duty Tools: Standard 
molded blanks ground only on the 


with the cutting edge perfectly aligned ground) and “Precision” inserts (all corner radii for lowest possible cost per 
for use. No complex mechanism to surfaces ground) are available insquare cutting edge. These blanks index within 
adjust or fail. and triangular shapes. plus or minus 0.005 inch. 


The carbide chip breakers on these 
tools have the widest effective range of 
application of any mechanical chip 
breakers known. 


An indication of their effectiveness can 
be obtained from the two illustrations 
above. At left, 0.014 inch feed; at right, 
0.036 inch feed—using same tool. 


Kendex Heavy-Duty Tools have rigid, 
spring clamps which serve as chip de- 
flectors. These inexpensive clamps are 
easily replaced. 


to help you cut machining costs 


A series of clamp-on, “turnover” inserts and a 
new system of chip control are helping users of 
this new Kendex Tooling slash tool cost per cutting 
edge by completely eliminating expensive grinding 
operations. 

Two tools, the Standard and the Heavy-Duty, 
are designed to use the new Kendex “turnover” 
inserts which have cutting edges on not one, but 
both sides. Use twice the number of cutting edges 
before replacing these cost-cutting, ‘“throw-away” 
inserts. And, the new top-clamp tool design enables 
you to index them in less time than ever before. 

New Kendex Tooling not only eliminates regrind- 
ing of inserts, but the grinding of chip breakers as 


PERCUSSION AND IMPACT PARTS 
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well. Standard sizes are equipped with replaceable, 
carbide chip breakers which can be removed, if 
desired. Heavy-Duty sizes are fitted with rigid, inex- 
pensive spring clamps which serve as chip deflectors. 

This combination of new “turnover’’ inserts and 
new system of chip control, plus the new top clamp 
for rapid indexing, is cutting tool costs on all types 
of machining operations wherever it is used. 

See the cost comparison chart (left) and judge 
for yourself. This comparison indicates the average 
cost reduction that users have realized from this new 
Kendex Tooling. Call your Kennametal representa- 
tive for a demonstration or write for additional 
information. KENNAMETAL INc., Latrobe, Pa. 2s 
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SEE THE EXTRA PERFORMANCE 
FEATURES THAT MAKE YOUR 
BEST BUY— 


6° 


Forged alloy 
steel back gears 


6 spline 
alloy steel 
spindle 


Hardened tool 
steel clutch 
members 


Hand-scraped 
ways 


Coolant 
reservoir 
in base 


Above are just a few 

long life, convenience 

and accuracy features 

that make the “Buffalo” 

No. 22 Drill your best 

buy in the large-drill 

class. Years of satisfac- 

tory performance in thousands of shops 

prove this. Have us mail you details on the No. 22, and 

see why no comparable drill gives you so much for the money! 


BUFFALO FORGE COMPANY 


440 BROADWAY BUFFALO, NEW YORK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
DRILLING PUNCHING SHEARING BENDING 
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small size producer 


BIG SIZE SAVINGS 


in metal forming... 


The New Cincinnati 


Cross-over Duct of .035” Type 321 stainless 
steel, drawn with contoured. flange in one 
operation. 


Reflector of .020” Aluminum, deat pierced 
and trimmed in one operation. 


Electrical Detail of .042” stainless steel, 
drawn in two operations. 


Jet Engine Detail of .032” Inconel, drawn with 
flange on an angle with the balance of the 
part in one operation, 


Cover of .060” 2S0 Aluminum, drawn in one 
operation. 


The new Cincinnati 8” Hydroform duplicates 
the performance of its larger family members— 
the 12”, 19", 23”, 26”, and 32” size machines— 
by producing a wide variety of deep drawn 
paris .. . with lower tooling costs . . . at a faster 
rate . . . and with higher standards of quality 
than is possible to obtain by other methods. 


And it takes up less plant floor space than some 
soft drink dispensing machines occupy. 


Typical examples of work formed on the 8” 
Hydroform are shown at left. Listed below is a 
table of major machine specifications. 


If your manufacturing requires the produc- 
tion of drawn shapes in small lots—or extensive 
development work prior to quantity produc- 
tion—let a Cincinnati Milling field engineer 
show you how the many Hydroforming advan- 
tages can be profitably applied to your work. 
For a description of the Hydroforming process 
and specifications of the six machine sizes, 
write for Bulletin M-1759-3. 


Work Capacity: 

Maximum Blank Diumeter—8” 
Maximum Draw Depth—5” 
Maximum Blank Gage— Steel 
Maximum Forming Pressure—15,000 psi 
Machine Operating Rate: 
Maximum—200 cycles per hour 
Dimensions: 

5’ x 5’ x high 

Weight: 

Machine Net—12,000 Ibs. 
installation: 

Floor Mounted. Requires water 
and electrical connections. 


PROCESS MACHINERY DIVISION 


THE CINCINNATI MILLING MACHINE CO. 


CINCINNATI 9, OHIO, U. S. A. <The 
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HIGH SPEED STEEL 


WIRES 


...basic tools 
in a universally 
accepted method 
of checking 
screw 
threads 


VK Set No. 20 HS Thread 
Measuring Wires, accu- 
rate to -+.000025” for 
20 common pitch Unified 
and American screw 
threads, 6 to 36 threads 
per inch. 


The three-wire method is probably the best known and most widely 
accepted system of measuring pitch diameter of screw threads. Equip- 
ment required includes only a set of VK Thread Measuring Wires of 
proper diameter and an accurate measuring instrument. 


Van Keuren Thread Measuring Wires have been developed over a 
period of many years of pioneering in the precise measurement field. 
They are made to National Bureau of Standards specifications, are held 
within .00002” for roundness, straightness and identity and to within 
.000025” of exact size. 


The Van Keuren Catalog and 
Handbook No. 35 contains 91 VK Thread Measuring Wires are made of long-wearing, tough and 


f tech 1 
ee ony pes beautifully finished high speed steel and are either 1-7/8” or 2” in 
of screw threads. This information, length. Every wire is subjected to the closest criteria in today’s stand- 
compiled from many years’ research ards of accuracy. 


in the field, is available without 


In addition to set No. 20, shown here, VK furnishes many other stand- 


Watertown, Mass. ard sets as well as special wires in diameters from .001” to 1.500”. 


178 WALTHAM STREET, WATERTOWN, MASS. 


Light Wave Equipment ® Light Wave Micrometers © Gage Blocks @ Taper 
Insert Plug Gages ® Wire Type Plug Gages ® Measuring Wires © Thread 
Measuring Wires © Gear Measuring System ® Shop Triangles @ Carboloy 
Cemented Carbide Plug Gages ® Carboloy Cemented Carbide Measuring Wires 
Chrome Carbide Taper insert Plug Gages 
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BORING MACHINE 


... its sila GRAY 
with the matchless work- 
manship, outstanding engineer- 
ing and ease of operation that 
have always made a GRAY the 
outstanding favorite for as long 
as you can remember. 


Non-metallic ways, 


column cross travel, 

up to 100 HP spindle motor, 
and controls that encourage 
proper operation will prove 
to you that... 

Quality doesn’t cost ... it pays. 


FREE—Boring Mill Bulletin. 
Write Dept. B 


planers * milling pleners 
planer type milling machines 
horizontal boring machines 


watt 


BY UPTON, BRADEEN AND JAMES, BUSILE AMERICA BY MACHINE AFFILIATES 
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SQUARE 


IR CYLINDERS 


s. Extremely 
many high 
hard chrome plate 


SERIES “A” A 


” 14” ees 13 standa 
sizes from to mounting. 
insure accurate, Piston rods ground an 
prom well as corrosion resistance. 
3 G STYLES — 


rd mountings on linders of 
then 


Rod End Flange 


Centerline Lugs 


WRITE FOR 
BULLETIN 
213 


Just off the press- 
The easiest cata- 
log to use in the 
cylinder business. 
| Angle Mounted Write today. 


Double Rod End 


HANNIFIN AIR CONTROLS 


Hannifin has the most complete line of air contro! valves. 
Exclusive designs, many types, for hand, foot, cam or solenoid 
control of air cylinders, presses, and other air-operated equip- 
ment. Ask for recommendations. 


DISC-TYPE VALVES 


Bronze discs lapped to perfect seal with 
seats. Packless design. For hand, foot 
or electrical operation. 


WRITE FOR 
CONTROL 


P-M PILOT-MASTER VALVES VALVES 


CATALOG 
The P-M line provides faster, easier operation for the simplest to the P wel 
most complicated air-operated circuit. 2-Way, 3-Way and 4-Way pie ayy tor your 
Master Valves and Solenoid Pilot-Master Valves. . .also direct operated 


3-Way and 4-Way valves with a wide choice of operating heads. — 


Hannifin Corporation, 509 South Wolf Road, Des Plaines, Illinois | 


Air and Hydraulic Cylinders « Hydraulic Power Units ¢ Pneumatic and Hydraulic Presses * Air Control Valves 


80—MACHINERY, January, 1955 


a | 
Blind End Flange 
Holes in Rod Head 
| 
| 
| 
& 
| 


TYPE CYLINDERS 


BOTH WITH NEW, CARTRIDGE GLAND 


---externally removable and replaceable 
without dismantling cylinder! 


Here’s the biggest improvement in cylinder design in the 
last 50 years. This exclusive Hannifin gland is a bronze 
cartridge, externally removable and replaceableas a unit to 
~ meet J.1.C. recommendations. A face type spanner wrench 
is the only tool you need. Now look at the packing! The 
“Wiperseal” serves a dual purpose as it wipes both ways 
to provide a dry rod on the out-stroke, a dirt-free rod on 
the in-stroke. The “Lipseal” is self-compensating, self- 
relieving and non-adjustable ... provides an efficient seal 
throughout its long life. Ask for a demonstration ...every 
Hannifin man carries a cutaway sample of this “jewel” 


of a gland with him at all times. 
| SERIES HYDRAU 


dard mo 
12" to 8”... 13 stan 
ting. Heavy-e¥ 

Piston rods ground and polis 
d long packing life. Peay = 
NTING sTyLes 


NDERS 


nation mountings. 
ds. Steel cylinder 
hen hard chrome 


from 
de in 9 bore sizes 
lerances 
Extremely close tol 
bodies “Try-Bored and hon : 
lated for minimum friction a 
: TYPICAL MOU 


Standard 
Rod End Flange 


Get your copy of 
this complete, 
easy-to-use cate~ 
log today. Every- 
thing you need t 


| Angle Mounted epee 


Trunnions at Rod End 


Standard 
| Blind End Flange 


Hannifin Corporation, 509 South Wolf Road, Des Plaines, Illinois 
Air and Hydraulic Cylinders ¢ Hydraulic Power Units « Pneumatic and Hydraulic Presses * Air Control Valves 
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Alene Hordwore & Foundry Company, Wathen: Idaho. 


THE CINCINNATI SHAPE 


CINCINNATI 25, OHIO, U.S.A. SHAPERS « SHEARS « BRAKES 


F 
@ Electe-Magnetic Clutch and Brake. "ti. 
~ 
~ 


The BD is the preferred hub-type wheel for heavier stock removal. Ideal for smoothing and blending welds on fabricated work ; smoothing 
flame-cut edges and stainless steel welds; cleaning between teeth of gear castings; many slotting, notching and cutting-off operations. 


4. Great Team-Mates 
for your TOUCH of GOLD” 


Norton REINFORCED WHEELS add value, cut costs, 


on hundreds of grinding jobs 


Here’s The Line-Up 


BD Rigid hub-type, resinoid bonded. Glass cloth re- 
inforcement for high strength plus the Nylon 
layer add up to extra hub-wheel safety. For the more 
severe jobs on your right angle grinders, 


BF Semi-flexible hub-type, resinoid bonded. Cotton 
: fabric reinforcement with the additional layer of 
Nylon. For better finish and contour blending. 


B Semi-flexible straight wheel, resinoid bonded. 

Cotton fabric construction similar to the BFR but 
without Nylon reinforcement. For periphery grinding 
only. An excellent deburring and finishing wheel. Also 
available in mounted wheels and points and in hand 
sticks, 


iN Straight wheel, resinoid bonded. Ghss cloth rein- 
forcement, as in the BD. Provides very high re- 
sistance to breakage in a wide range of cutting-off and 
other jobs. 
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Add outstanding versatility . to 
strength and to safety, multiply the re- 
sult by four and you have one reason 
why this Norton team rates as the “Big 
4” among reinforced wheels. 


Separately, each handles a consider- 
able number of important grinding 
jobs. Together, they cover an almost 
endless list of applications, ranging 
from light deburring to severe cutting- 
off. And they do every one of these jobs 
with the extra safety, service life and 
economy that add the real ‘Touch of 
Gold” to your grinding operations. 


Your Norton Distributor 


will be glad to demonstrate Norton Re- 
inforced Wheels in your shop, and to 
aid you in any grinding problem. Or 
write to Norton Company, Worcester 
6, Mass. for the Brand New Catalog on 
Reinforced Wheels. Distributors in all 
principal cities, listed under “Grind- 
ing Wheels” in your classified phone 
directory. Export: Norton Behr-Man- 
ning Overseas Incorporated, Worcester 
6, Massachusetts. W-1551 


NORTON 


ABRASIVES 


Qlaking better products... 
to make other products better 


The BN is the recommended cut-off wheel wherever great 
strength and safety are vital. Excels at cutting-off non-ferrous 
gates and risers and various non-metals. Its range also includes 
cutting wire rope, slotting rails, tuck pointing, etc. Small sizes 
are popular on small portable grinders. 
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The BFR is outstanding for light 
snagging, light weld grinding, smooth 
finishing, blending contours and 
corners, removing mold marks, re- 
moving rust and scale; and scarfing 
and beveling before welding. Also 
for notching gates and risers. 


The BF, a straight wheel version of 
the BFR, is the wheel to use for light 
deburring, breaking edges on ma- 
chined work, taking off flash from 
plastic parts, removing light welds 
and many other miscellaneous light 
portable and bench grinding applica- 
tions. 


BF Mounted Wheels and Points, like all Norton mounted 
wheels and points, are trued on their own spindles. Having 
the same laminated construction as the larger BF wheels, they 
are designed for such jobs as finishing plastic molds, glass 
molds, forging dies, etc. For hand finishing, use BF sticks. 
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#) A line of Danly Presses 
This line will tore out more finished 
stampings per shift, will set new PFO” 
duction records in both cost and time 
| 
You get more finished stampings per shift witha automation and safer operation; yunning, longer- 
&& line of panly Presses Fach Danly Press maintains clutch and every 
steady, uninterrupted production. Running together as anly press engineer or dependad’e per ormance- 
. a line, they turn out more stampings because there are That’s why Danly Presses are setting new ~ 
| fewer line shutdowns: standards for operating efficiency-™ many of 
ie } panly’s heavier construction is your best tn- country’s leading stamping plants. Danly press engineers 
: f surance against costly shutdowns: Also, look for are at your service - - _write today to have them give 
- complete automatic jubrication supplying clean filtered detailed attention to your specific stamping problem. 
oil to gears: bearings and gibs; extra rigidity to minimize 
deflection and vibration, increase die life; exclusive elec- DANLY MACHINE INC. 
at trical and pneumatic control devices for convenient 2100 South Laramie Avenue, Chicae© 50, Wlinois 


> 


al 


¥ 


| Seven [1G 


Danly offers any press you need . . . single, double or triple action . . . 
overdrive or underdrive. Make your press line a Danly line and save costs 
ot every stage of your operation from blanking to finished stampings. 


nderdrive 
A line of Danly Under 
Pressesin a mass production pla | | 
| ili Danly 
The dependability of 
Press is vital factor " e = 
tion efficiency of automate 
re. | 
like the one shown here. 
| 
| 


BOOST... 


® Production 

Profits 

® Quality 
Whatever your fabricating needs—in small 
shops or on production lines, on carbon steel, 


complex alloys or non-ferrous materials 
—Linbe has a high-speed, cost-saving elec- 


tric welding process for every job. Here is Tungsten Electrode 


the line-up of this top-notch team... 


Heviarc Welding— ideal for metals .020 in. and thicker... Joins all commercial metals 
in easy operations—attains speeds over 100 inches per minute . . . Welding is done 
in all positions on all types of joints with portable manual, semi-automatic, and mech- 


anized equipment. 
There is no slag, spatter, or smoke—the operator can see and control the weld puddle 
at all times. Weld finishing is seldom necessary, and investment and maintenance 


costs are low. 


Linde Air Products Company 
A’ Division of Union Carbide and Carbon Corporation 
30 East 42nd Street iucC} New York 17, N. Y. 


Offices in Other Principal Cities 
In Canada: DOMINION OXYGEN COMPANY Trade-Mark 
Division of Union Carbide Canada Limited, Toronto ¥ 


The terms “Heliarc,” “Linde,” and “Unionmelt” are registered 
trade-marks of Union Carbide and Carbon Corporation. 
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———-— Welding Wire 


Argon 


Sigma Welding— # times faster wire deposition than by 
manual rod feed methods . . . Full penetration up to 
44-in. in a single pass . . . Joins all commercial metals 
—and attains speeds of more than 100 inches per 
minute on many operations. 

Uses any d.c., or ¢.p. (constant potential) power 
supply. With c.p., an operator has only to set the 
wire feed rate—current remains essentially constant 
throughout welding. Both manual and automatic 
mechanized sigma welding equipment is easy to oper- 
ate and maintain. 


Start Saving Now — Call Your Local LINDE Representative Today .. . 


Ask for Form 7942, ‘“‘Modern Methods of Joining Metals.” 
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Welding Wire 


Welding 
Composition 


Unionmett Welding— joins metal of any thickness . . . 
Up to 3-in. thick in one pass. Extreme depth of pene- 
tration and high rate of wire feed make this the fastest 
and usually the most economical of all welding proc- 
esses. Deep penetration or wide shallow beads are 
easily attained by UNIONMELT welding. 

Both portable manual and mechanized setups are 
available, and can use any a.c., d.c., or c.p. (constant 
potential) power supply. With c.p., no control is 
necessary to maintain constant are voltage through- 
out welding. 
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in plate or sheet metalworking... 


NIAGARA MACHINES CAN 


TION CIRCLE SHEARS AND FLANGES 
High speed machines handling a wide 
range of medium to heavy work. 


GAP FRAME DOUBLE CRANK PRESSES 
3-61, inch shaft diameters. 
48 - 222 ton capacities. Also, inclinable series. 


ROLLS “SINGLE CRANK OPEN BACK INCLINABLE PRESSES 
power driven for a wide i STRAIC SIDE DOUBLE CRANK PRESSES - 72 inch shaft diameters. 
flengths and thicknesses. 50 - 300 ton capacities. : 7 - 250 ton capacities. 


America's most complete line of presses, shears, machines and 


DRUM MAKING EQUIPMENT LEVER SHEARS and PUNCHES Straight Side Double Crank Presses 
ELECTRONIC AUTOMATIC WELDER Bar and Rod Cutters Lever Punches Straight Side Eccentric Geared Presses 
FOLDER — BRAKES Combination Lever Lever Shears Straight Side Single Crank Presses 
Adjustable Bar Folders Punches and Shears Notchers 
Universal Folders and Brakes POWER PRESS BRAKES 
GROOVERS and SEAMERS POWER PRESSES 
HAND or FOOT OPERATED SHEARS Bench Presses POWER SQUARING SHEARS 
Circle Shears Foot Squaring Shears Foot Presses Economy Line Power Squaring Shears 
Foot Curved Shears Ring Shears Gap Frame Double Crank Presses (14 Gage Max.) 
Foot Gap Shears Rotary Slitting Shears Gap Frame Single Crank Presses Gap Frame Overdrive Power Squaring 
HAND TOOLS Horn Presses — Side Seamers Shears 
Bench Plates Hollow Punches Hydraulic Presses Light Gage High Speed Power Squaring 
Bench Shears Rivet Sets Inclinable Gap Frame Double Crank Shears 


Hammers Snips Presses Underdrive Precision Type Heavy Duty 
Hand Groovers Stakes Inclinable Presses Power Shears 


ry 
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DO THE MOST FOR YOU 


* MOST EXTENSIVE LINE: 


From giant, power-operated machinery to small 
hand tools 


* MOST ADVANCED DESIGNS: 


Years ahead in performance through forward- 
thinking engineering 


In the world’s largest automotive and appliance plants 
or the smallest of sheet metal shops, Niagara machines 
and tools are usually at work “in force.” 

Batteries of giant presses are teamed up with speedy 
ring and circle shears. Massive, rugged press brakes stand 
side-by-side with powerful bending rolls and squaring 

agua net shears. Versatile lever punches, rotary machines, groov- 
and ers and seamers ... all operate together to produce a 
100. F008 08 better product at lower cost. The Niagara lines are 
“companion lines” of metalworking machines and tools 
that work together. A Niagara-equipped shop or plant is 
years ahead in quality and volume of production. 

Whatever you require — power presses or hand tools 
— Niagara is the line that can do the most for you. It is 
the most complete in the industry . .. the most advanced 
in engineering. You can consult a Niagara representative 
with complete confidence of unbiased recommendations. x 
Niagara has the right machines and tools for your 
requirements. 


UNDERDRIVE POWER SQUARING SHEARS 
ee Shim stock to 1 inch capacities in 
lengths from 3 - 20 feet. 


BRING YOUR FILES UP-TO-DATE WITH 
INFORMATIVE NIAGARA BULLETINS 


tools for plate and sheet metal work 


Listed at the left are the diversi- 
fied machines and tools that 
make up the famous Niagara 
line. Be sure that you have the 
latest data on the ones that 
apply to your type of work. At 
your request, specific Niagara 


POWER ROTARY SHEARS 
Power Circle Shears 
Power Circle Shears and Flangers 
Power Ring and Circle Shears 


ROTARY MACHINES Bulletins will be mailed prompt- 
Bending Forming and Curving H 
ly, without obligating you. 
Combination Machines Multi-Drive Table 
Corrugating for Rotary Machines 
Crimping Setting Down Machines 
Edging Turning NIAGARA MACHINE & TOOL WORKS - BUFFALO 11, N. Y. 
Flanging Wiring DISTRICT OFFICES: 


Buffalo Cleveland Detroit © New York Philadelphia 


Sey Sans PORES Dealers in principal U. S. cities and major foreign countries 


Hand and Power Machines 


* 
| | 
es 


and ECONOMICAL, 


too! 
PARALLOC 


Dial Snap Gages Bore Gages 
With a remarkable new type of pin @ > ee 
PATENTED 10 SIZES 


locking mechanism that minimizes “out- 
of-parallelism” between anvil faces. Three new models 
“L" Type fully encased, with set-back cover range from extend dial bore 


indicator and handle, permitting entry by 
intermediate steps 


into narrow recesses. Wide choice of 

2 down to Ye” diameter. 

indicators as for “D” Type. Rey ] / & to 4 Each utilizes STAND. 
ARD’s new, highly prac- 


wpe tical CENTERING-SIZE 
Gavan) t PATENT DISC principle. Simple in 


8 SIZES, each with 2” range, APPLIED hi () design, easy to set, easy to 
cover over-all range 0” to 4” FOR 7 use; amazingly accurate and 


/ effective in small bore gaging. 
“D” (DIRECT) TYPE 


cover over-all range 0 


® 
8 SIZES, each with 1” range, 
” to 


PATENTED 


STANDARD's original device for 
converting AGD Adjustable Limit 
Snap Gages to DIAL Snap Gages. 
Wide range of indicators from 
1%” to 2%” diameter, gradu- 
ations of .001”, .0001”, .0005” 

PATENTED and .00025”, and a wide variety 
Whether handle of dial markings, including metric. 


will drop freely wer Available separately for 

sz not shows “Go” or your frames or assem- 

SINGLE END “NoGo". Finger- bled in AGD frames 
Sizes over 1.510” tip operation reveals internal supplied by us. 

bore conditions by sensitive 

DOUBLE END “feel”. Tells more, more easily, ee 

Sizes under 1.510” than ordinary plug gages. ws bh ee Write for “NEWS”; get full 

details of new STANDARD 

instruments that speed pro- 

duction and save you time, 

money and worry. 


A complete range of 

with any desired ¥ ; : % 
graduation; regular, = 


~ 
~ 
~ 
~ 


shockproof. 
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At’ Proctor & Schwartz, the replacement 
problems fall into two main classes. 

The first class is equipment which leans toward 
obsolescence. The second class deals with equip- 
ment which cannot maintain quality production. 
We use the “Rate of Return on Average Net In- 
vestment Method” to determine the advisability of 
replacing or procuring new capital equipment. A 
description of this method may be found in the 
Corporate Treasurer’s and Controller’s Handbook. 


“In each replacement case, a detailed investigation 
is made by the Methods Department. The Cost, 
Standards, and other departments co-operate by 
supplying the necessary information. These in- 
vestigations follow the same pattern and in each 
case the Rate of Return is calculated. A compari- 
son is made between repair, overhaul, and replace- 
ment. By using the same method, we feel that we 
can accurately compare the possible solution to 
the problem being considered. 


a statement from 


PROCTOR AND 
SCHWARTZ, INC. 
on 
Machinery 


Replacement 


“Based on the results of the investigation, a de- 
tailed report is presented to the Executive Com- 
mittee. This report presents the problem, various 
solutions, and the solution recommended. The 
final decision as to replacement is made by the 
Executive Committee, using the justification report 
as a guide. This decision may be affected by busi- 
ness conditions, etc. 


“A file of all justification reports is maintained so 
that comparison may be made with any machine 
already investigated. This enables the committee 
to plan the purchase of new equipment with a 
sound basis. Gone are the days when replacement 
was a guess, hunch, or shot in the dark.” 


W. W. SIBSON, JR. 


Vice President 


January, 1955 


ROCKFORD Keep Gathering Metal-Working 
INSERT V/ Production Ideas... Be Well 
Group Informed When The Time 


For Replacement Arrives... .. 
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DRILL 


“BANJO 


} 


HOUSINGS”’ 


gua 


There are ten 0.328” holes to be drilled in 
each side of the center ring of this Rear Axle 
Housing for a prominent line of automobiles. 
The machine above shows a way to do this 
operation that is a distinct advance over the 
method formerly employed. The operator 
tends the two duplicate positions alternately. 
The piece is automatically centered from the 
two finished ends by an equalizing fixture, 


Designers and Builders of, Special Machinery 


REHNBERG-JACOBSON MANUFACTURING COMPANY 


MACHINE... 


AUTOMATIC CYCLE TURNS PIECE AROUND, ; 
DRILLS BOTH SIDES, IN TWIN-POSITION - 

i 

Ba 


then automatically squared to the drills by a 
backing bar. When one side is finished, the 
piece is automatically rotated and again 
squared for the second operation. Drilling 
units are ALL-MECHANICAL; work-position- 
ing, rotation, and re-locating by air cylinders. 
Rated capacity is 100 pieces per hour. Try 
Rehnberg-Jacobson for the possibility of an in- 
genious solution of YOUR production problems. 


2135 KISHWAUKEE ST. 


ROCKFORD, ILLINOIS 
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CONTROLLED 
ACCURACY 


CONTROLLED 
FINISH 


These transmission gears are a typical example of how Barnesdril Honing Engi- 
neering simplifies the hole finishing process and supplies accuracy and finish con- 
trol. Completely automatic control provides bore-to-bore accuracy within .0005”, 
stock removal of .0025", and 10 R.MS. finish. 


Electronic Hone Expansion on this No. 223 2-spindle Honing Machine maintains 
proper pressure between the stone and work for maximum rate of stock removal, 
with controlled geometric accuracy of roundness and taper. Because the stone is 
supported at the cutting edge with controlled feed pressure, longer abrasive life 
results, with less downtime on the machine for stone replacement. 


Plugmatic Sizing provides the most accurate sizing method available, sizing the 
bore directly with a positive gage. The sizing member cannot be affected by 
either misalignment or eccentric stone wear, accounting for complete interchangea- 
bility of parts finished. 


When you have a hole finishing problem, call your Barnesdril representative, or 
write... 


HOLE 


cae} BARNES DRILL CO. 


820 CHESTNUT STREET © ROCKFORD, ILLINOIS 
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ANOTHER FIRST 


COMBINED BROACHING 
and CENTER DRILLING 


SHAFTS PER HOUR 


Two parts are automatically clamped and shuttled into 
broaching position by hydraulic slide. Surface broach — 
sections mounted on the two rams move down to broach © 
approximately '4" of stock from each end of forged — 


Here, in one machine, American has combined two 
operations — broaching and center drilling of both 
ends of automotive main transmission shaft forgings, 
two at a time. 


. after which parts are automatically unclamped. — 
omplete cycle is push button controlled. E 


Two standard vertical hydraulic broaching machines 
were adapted to a common center table that is equip- 
ped with a hydraulically operated slide and two-station 
clamping fixture. Parts are automatically clamped in 
place, shuttled into the broaching and drilling positions, 
and unclamped — with the entire cycle being inter- 
locked with electrical controls. 


American engineers will be happy to recommend the 
broaching equipment either special or stand- 
ard, that is best for your operation. Send 
sample part or detailed drawing. Your re- 
quirements will get prompt attention. 


_~— Write for Catalog No. 450, American's re- 
vised informative manual of broaching 
machines, broaches and fixtures. 


BROACH & MACHINE C0. 


A DIVISION OF SUNDSTRAND MACHINE TOOL CO. 
American Building - Ann Arbor, Michigan 
See metcaan First —for the Best in Broaching Tools, Broaching Machines, Special Machinery 
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UNDSTRAND 


Fill Your Exact Cutting Needs with 


INGERSOLL 


Cutting Tools 


Whatever your particular milling and boring operations, there are 
Ingersoll inserted blade cutting tools to meet your specific re- 
quirements. 


The largest manufacturer of inserted blade cutters, Ingersoll can 
give you prompt delivery of its many standard types and styles of 
milling and boring tools. Forty-two styles of Shear Clear Face 
Mills, NX Face Mills and half side mills, from 4” to 12” in di- 
ameter, are kept in stock for immediate shipment. In stock, too, 
are 129 varieties of long-life replacement blades. Ingersoll also 
manufactures special cutters which are individually designed for 


WRITE FOR 
CATALOG 608 


describing Ingersoll in- 
serted blode face mills, 
end mills, helical slab 
mills, side mills, arbor 
cutters, anguler cutters 
and bering heeds. 


complex or unusual cutting problems. 


Take advantage of Ingersoll’s 65 years of experience by asking 
Ingersoll cutter engineers to study your work and recommend 
: cutting tools for your individual production needs. 


MILLING MACHINE COMPANY 
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ORIZONTAL TABLES 


Available in widths 
10%” to 48” and feed strokes 
from 18” to 216”. 


Available | ‘in capacities 
from 3 4 10g HP. 


ADJUSTABLE COLUMNS 

Movable columns provide 
maximum cutting ‘rigidity for 
horizontal heads over a wider 
range for milling both large 
_ and small work pieces. 


RAIL TYPE HEAD 
Way type rail provides ext 


accuracy over wide range of 


adjustment for vertical spindle 
head. 


*REG. U.S. PAT. OFF. 


ROTARY TABLES 


Available in several sizes 
continuous or milling 


me or improvement 


combination 
movement 
cycles, clearing 
on work piece, 


ple of cuts, 
vides automatic cutter relief. 


ATTACHED 
VERTICAL HEAD 
Driven from horizontal 
spindle this attachment in- 
creases possible uses of 

standard Rigidmils. 


' AUTOMATIC LATHES SIMPLEX RIGIDMILS + DUPLEX RIGIDMILS 


MACHINES DESIGNED TO MEET YOUR NEEDS ROCKFORD, ILLINOIS, U.S.A. 


Rigidmils for increased pro- 
duction by the elimination of 
in accuracy by the machifiing 
from 7% te SOUP. — This unit provides vertical 
You Want or square 
gee 
‘ 1 1 
= 
i 
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Sundstrand Rigidmils are 
built from standard machine 
elements as shown at the left. 
After the correct tooling for the 
job has@been determined, the 
properéeombination of machine 
elenv@nts is assembled to com- 
plete the machine, like or similar 

te the Rigidmils shown at the 
| ight. In this method of machine 

@esign and construction it is 

easy to obtain the proper equip- 

ent or machine to suit your 

You buy what you 
need ...no more, and 
no less. 


SIMPLEX 
RIGIDMILS 


Have single spindle 
horizontal head 
and automatic 
table cycles. 


DUPLEX RIGIDMILS 


Have two horizontal 
heads for milling two 
sides simultaneously. 
Adjustable col- 

umn type shown 

has wider range 
between 

spindles. 


Get complete facts on 
the complete line of 
Sundstrand machine 
tools and “Engineered 
Production” service. 
Write for bulletin 651. 


TRIPLEX RIGIDMILS 


For simultaneous milling of 
three sides of work piece. 
Adjustable way type rail 
and columns makes possi- 
ble accurate milling of wider 
range of work. 


ROTARY 
RIGIDMILS 


Have vertical 
spindle head, way 
type cross adjust- 
ment of spindle 
head carrier and 
rotary table for 
continuous or cir- 
cular milling. 
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VERTICAL RIGIDMILS 


Have power vertical ad- 
justment to spindle head, 
way type cross adjust- 
ment of head carrier and 
other features for fast 
accurate milling. 


SUNDSTRAND 


Machine Tool Co. 
2530 Eleventh St. « Rockford, Ill., U.S.A. 
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TRIPLEX RIGIDMILS SPECIAL MACHINES . | 


Barber-Colman 


Precision Hobbing Machines 


Tooth-to- Agma | 
Helix Composite | Tooth Com- Accuracy 
Angle Error | posite Error] Classification 


0° 00025 | .00005 | Class 3 Prec. 


141/2° 3°39'LH é Class 2 Prec. 


20° 0° 7 J j Class | Prec. 


20° J 0° . Class 2 Prec. 


20° 0° j Class 2 Prec. 


20° 0° Class 2 Prec. 


20° J 0° d : j Class | Prec. 


This precision gear manufacturer hobs gears in all of the precision classes shown 
in ASA B6.11-51, “Inspection of Fine-Pitch Gears”. While the quantity of gears cut 
per production order is usually quite small, the methods used indicate the important 
elements which must be controlled in any precision gear cutting operation. 


To obtain the finest accuracy, this plant uses Barber-Colman Precision No. 6-10 
Hobbing Machines, in combination with Class AA ultra precision hobs. Precision Class 
2 tolerances are held, and these results on fine pitches are generally considered the best 
obtainable. Only Class AA hobs are used for gears of this accuracy because any inac- 
curacies occurring in the hob will produce gear tooth profile errors which in turn con- 
tribute to tooth-to-tooth and total composite errors. These ultra precision hobs are 
maintained at peak accuracy by periodic precision sharpening on Barber-Colman sharp- 
ening machines, removing .005” stock or less, depending on pitch. Hobs are inspected 
after each sharpening to standard tolerances for Class AA hobs. 


Prior to hobbing, all blanks are machined to precision tolerances. For all precision 
gears, squareness of the face with the bore, accuracy of the bore, and lateral runout 
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| PROVIDE ACCURACY CONTROL 

§ 


Precision Class AA Hobs 
NEEDED FOR PRECISION FINE PITCH GEARS 


should be held to the standard tolerances for that par- 
ticular class of gear. The blank must run true within 
these tolerances when it is mounted on the hobbing 
machine. For the utmost accuracy, gears are hobbed be- 
tween centers. Prior to mounting the work, the line-up 
of the centers is checked with a test bar. Finished gears 
are rolled with a master gear or rack. 


Using this general procedure for each precision gear, 
this plant produces gears of finest accuracy, as indi- 
cated in the table. 


HOBS e CUTTERS © REAMERS 
HOBBING MACHINES 
HOB SHARPENING MACHINES 


COLMAN 


MAC H 


Although the degree of accuracy may vary in some ap- 
plications, these methods and controls indicate some of 
the important elements which must be controlled. 


If you require precision gears of the finest accuracy, you 
can meet the rigid specs with Barber-Colman hobs and 
equipment. For specific hob applications, write our en- 
gineers or call your Barber-Colman representative for 
full details. 


Barber-Colman Company 


GENERAL OFFICES AND PLANT, 621 ROCK STREET, ROCKFORD, ILL 


N E 
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BECOMES 


Production line 


with the 


NEW MATTISON DUPLEX 


Take a Look 
at 


2 Opetat ors 
2 Standard Grinders 


500 Pietes” 
be 


@ That’s what happened at The Ingersoll Milling Machine Co., 
where modern shop equipment is playing an important part in meeting 
greatly increased requirements for Ingersoll milling cutter blades. 


They say “The pieces being ground in these pictures are Maxel steel 
shanks for carbide-tipped milling cutter blades. 


On these particular blade shanks, .050 stock is removed on the Mattison 
ee A wide variety of blades and shanks are ground on this machine, 
with stock removal ranging from .020 to .200. 


The two Mattison Duplex machines which replaced three single-table 
standard type grinders are doing more work than the three replaced 
machines. By placing a single ring of blades around the outside of the 
30” diameter chuck, the operator is able to maintain continuous grind- 
ing. If more blades were ~ on the table at one time, the blades on the 
other table would be finished before he was ready to unload them. 


The time saving in rough grinding these blades on the new Duplex 
machines is 50 per cent, compared with the old machines. In other 
words, 500 blades can be produced in half the time formerly required. 
Greater power and faster action account for some of this difference. 


The new Mattison Duplex Grinder is 
really two machines in one, being 
equipped with two rotary tables or 
chucks instead of one. On many classes 
of work, one operator with this ma- 
chine can turn out as much work as 
was formerly done by two machines 
and two operators. See example to the 
left. Downtime is practically eliminated, 


An analysis of your grinding work 
will very likely disclose many jobs 
that could be very profitably handled 
on a Mattison Duplex. For further 
information write for a free copy of 
145-3RM our new circular on this 
machine. 


MACHINE WORKS 
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ROCKFORD ECONOMY LATHES 
now have ground, FLAME-HARDENED BEDWAYS 


Rockford Economy Lathes now 
have flame-hardened and ground 
bedways, in addition to their 
features of power, weight and 
rigidity for high production; 
accuracy requirements for tool 
room work; and speeds for 
carbide tools. 

Our new catalog No. 903 con- 
tains complete data and specifi- 
cations. Ask a Rockford Ma- 
chine Tool Co. representative 
for a copy, or write direct to 


ROCKFORD ECONOMY LATHES 


ROCKFORD MACHINE TOOL CO. 


ECONOMY 2 PRICED 2500 KISHWAUKEE ST. © ROCKFORD, ILLINOIS 


Machinery, January, 1955 


CITY OF MACHINE-TOOL sPECIALISTS ROCKFORD, ILLINOIS, U.S.A. 


| 
: 
} 
— 
1 
| 


BARNES closed 


Fluid circuit. 
and control 


Fluid circuit and power drive consist of an 90° a, 
actuator; a variable displacement pump for ‘I TRAVEL 

propelling the actuator at selected speeds; 
sealed ducts leading from the actuator to the 
pump and from the pump to the actuator; 
electrical power means for rotating the pump 
in one direction or the other; and synchro- 
nous means for controlling the electrical 
power means. 


SYMMETRICAL ACTION 
OF PUMP PISTONS 


Result — positive control of actuator 
travel and a predetermined amount of 
trayel of the actuator for each revolution 
of the pump irrespective of resistance 
encountered by the actuator. 


BRANCH OFFICES 
503 New Center Building 
Detroit 2, Michigan 

3254 Lincoln Avenue 
Chicago 13, Illinois 

132 East Hanover Street 
Trenton 8, New Jersey 


SALES REPRESENTATIVES 


Rees Machinery C y Standard Machine & Tool Co, 
1012 Empire Building 870 Ottawa Street 

Pittsburgh 22, Pennsylvania Windsor, Ontario, Canada 

B. W. Rogers Company 

850 South High Street 

Akron 9, Ohio 


Copyright 1953 by John S. Barnes Corporation 


JOHN S. BARNES CORPORATION © rockrorD, ILLINOIS 
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CAPACITY 


work 


TAKES THE GUESS WORK 
OUT OF STRAIGHTENING 


With the ram at one end of the table, a crane can lower 
heavy work on the table, and the ram moved to where 
required. The ram rolls on four ball bearing equipped 
wheels and is easily moved by hand. The table has a 
V” slide on which are mounted spring loaded centers and 
checking rolls. Length of bed and stroke length can be 
varied to meet customers’ needs. 


IMPROVED HAND SCRAPER 


Anderson’s Model 5 hand scraper is light in 
weight, easier to use with palm fitting comfort 
grip, and faster cutting. Three sizes: 18”, 20”, 
22” long. Furnished with high speed steel or 
Carboloy Blades. 


POWER SCRAPER has a “natural hand control” ... left hand 
serves as guide to the blade, and the right hand regulates the stroke. 
A slight forward pressure on cylinder with right hand starts swift, 
smooth forward stroke which can be regulated from nothing to 3!/, feet 
ANDERSON BROS. MFG. CO. ... 60 feet per minute, reverse speed 90 feet per minute. Has a 1; H.P. 


1907 Kishwaukee St. motor, easily portable. Write for more information today. 
ROCKFORD, ILLINOIS 


Send for LLINOIS 
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ON BIG MACHINED-FROM- SOLID ALUMINUM PARTS FOR AIRCRAFT 


EKSTROM, 
CARLSON 
No. 400 


This new machine is truly astonishing in its 
performance ... those who have seen it in 
action have marveled at the cloud of chips it 
throws, at its accuracy, and at the extreme ease 
of operation. It is specially designed to meet 
the needs of today’s...and tomorrow’s... 
aircraft design and production. 


The cutter is driven at either 3600 rpm or 7200 rpm by a direct- 
connected hi-cycle motor in the head. Above the head is a retract- 
able follower pin that engages the template attached to the “ceiling”, 
to determine the travel of the head and production of the required 
cavities. The rigidity of the head and follower permits high- 
production milling within close tolerances. 


CONTROLLED BY SIMPLE ‘‘JOY STICK’’ 


Travel of the head in all directions and at variable speeds is en- 
tirely controlled by a single lever on the pedestal. Normal maximum 
traverse speed is 120 inches per minute. Both pieces shown were 
cavity milled and contoured and the lower piece was also skin 
milled. These parts are produced on this machine in 1/3 the time 
required by ordinary methods. 

Write for further details. 


EKSTROM, CARLSON & CO. 
1400 RAILROAD AVE., DEPT. M4 
ROCKFORD, ILL. 


GREATER AIRCRAFT PRODUCTI 10N/ 
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A Special AUTOMATION EQUIPMENT 
Designing and Building Service 


A Many progress-thru type machine tools 
employ special convevors to return the work- 
holding fixtures to the loading end of the ma- 
OMPLETE facilities are now provided chine, as shown above. Barnes conveyors are 
by the Process Equipment Division of designed to do this work automatically, in 
the W. F. & John Barnes Company for to seduce 
the designing and building of standard 
and special automation equipment. Widely ex- 
perienced in this specialized field, Barnes have 
developed many units, both large and small, which 
are now successfully and profitably cutting work- 
handling costs and increasing production output . ‘ 
in hundreds of industrial plants. The three units 
illustrated are typical of the broad range and =o ed work-handling is this special two-carriage 
variety of thousands of methods and processes g automatic loader and unloader for handl- 


developed by the Barnes’ Process Equipment ay ing heavy railroad axles before and after 

Division . \ machining. Smooth, accurate traversing of 
a the carriages is accomplished with a 

Here at Barnes, you'll find the varied engineering i special electrical slow-down circuit. 


and creative skills, plus over 75 years of machine 
building background, to help you solve many 
troublesome production problems. And because 


i i i ; A This special semi-automatic testing machine was developed by 
a complete Automation Equipment Service from operations are performed automatically. 
‘one convenient source. 


ASK FOR AN ANALYSIS OF YOUR WORK-HANDLING METHODS GET THIS Write today for your copy of “Co- 
Find out how these unique creative and specialized ordinated Creative Engineering and. 


resources can help you cut costs. Your problem Manufacturing” — a 32-page book- 
will be given expert and individual attention. let crammed with cost-cutting Avto- 
BOOKLET mation Equipment ideas. 


W.F. & JOHN BARNES COMPANY 
PROCESS EQUIPMENT DIVISION 
416 SOUTH WATER STREET © ROCKFORD, ILLINOIS 
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Operations on a cylinder block require getting at 
it from all sides, which in this case means a double 
90° turnover at one point in the transfer sequence. 
Though this called for an unusual “gimmick”, 
Greenlee engineers easily came up with the successful 
solution — the angularly-pivoted lifting and turning 
yoke shown above. Yet this is only ove of the numerous. 
Greenlee features that are making money today 
for the owner of this 

Greenlee Special. GREENLEE BROS. & CO. 
Thirty-six years of 1861 MASON AVE., ROCKFORD, ILL. 
itemized experience 


GREENLEE 


MULTIPLE-SPINDLE DRILLING, BORING, TAPPING. MACHINES e AUTOMATIC SCREW MACHINES” e AUTOMATIC TRANSFER MACHINES 
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a hole here costs money... a hole here saves money 


Crucible Hollow Tool Steel Bars put sav- 
ings into the pockets of the metalworking indus- 
try. There’s no need for costly drilling, boring, 
cutting-off or rough-facing operations. For the 
hole is already in the steel you buy. You save 
production time, machine capacity—avoid scrap 
losses. 

Crucible Hollow Tool Steel Bars are now avail- 
able in any of our famous tool steel grades . . . in 
almost any combination of O.D. and I.D. sizes. 
And you get immediate delivery of five popular 
grades — KETOS oil-hardening, SANDERSON 
water-hardening, AIRDI 150 high-carbon high- 
chromium, AIRKOOL air-hardening, and NU 
DIE V hot-work tool steels. 

Your Crucible representative can show you 
how to save time and money with Crucible Hol- 
low Tool Steel Bars. Crucible Steel Company of 
America, Oliver Building, Pittsburgh 30, Pa. 


C 2 C LE} first name in special purpose steels 


Crucible Steel Company of America 


For more information on products advertised, use Inquiry Card, page 255 M ACHINERY, January, 1955—109 
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CUTTING 
TOOL MATERIALS 


This 36-page illustrated booklet ana- 
lyzes and compares types and covers 
grade selection for all major classes 
of cutting tools, etc., invaluable data 
for production men. Ask for your 
copy today. 


Address Dept. M-61 
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with 


Customer reports shear blades 
withstand severe shock of Heavy Duty Job 
without bending or breaking! 


A Birmingham manufacturer finds that Ludlum 609 blades take the tough 
job of shearing 5 bar stock in stride. A high elastic limit and fair ductility 
at comparatively high degrees of hardness give these silico-manganese steel 
blades the ability to withstand heavy shock without bending or breaking. 

Besides superior shock resistance, Ludlum 609 has the advantages of 
excellent hardenability in larger sections combined with a fine grain size. 
Characteristics like these make A-L’s Ludlum 609 particularly suitable for 
tools that must withstand severe service. Such applications include shear 
blades, pneumatic tools, heavy duty punches, shanks for carbide tools, and 
machine parts exposed to severe shocks. 

For the finest in tool steels and technical assistance to help solve your tool 
or die steel problems, call your A-L representative or distributor today .. . or 
write Allegheny Ludlum Steel Corporation, Oliver Bldg., Pittsburgh 22, Pa. 


For complete MODERN Tooling, call 


Allegheny Ludlum 


5352 


For more information on products advertised, use Inquiry Card, page 255 
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intricately machined 
alloy steel part shows minimum 
distortion after heat treatment... 


Halliburton Oil Well Cementing Company, Duncan, 
Oklahoma, selected hot rolled MAX-EL 31% bar stock for the 
valve shown. It’s an important part of their 574” tester, used to 
sample fluids or gases during drilling operations, sometimes 
15,000 to 20,000 feet below the surface. 
The valve is machined in the annealed condition and then heat- 
treated. Even though it varies considerably in thickness, no distortion 
problems are encountered in this MAX-EL part. 
Try MAX-EL in your shop. You’ll like its better machinability, 
freedom from distortion and over-all quality. And you'll get 
longer tool life . . . more pieces per grind. Call Crucible for 
immediate warehouse delivery of MAX-EL steels. 


C UJ C | BLE| first name in special purpose steels 
5A of | stelmating ALLOY STEELS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 
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Are you looking for 
better methods 
for stripping paint ? 


What’s the best way 


to strip metal parts in large volume? 
See page 9 


Oakite has more than a dozen fine strip- 

ping materials including: 

1. Alkaline strippers that remove many 
types of paint and are also excellent 
for “killing” the overspray in water- 
wash paint booths. 


Do certain finishes resist your present 
stripping methods? Do rejects pile up and 
cause a bottleneck in your production 
line? Do you have trouble stripping ver- 
tical surfaces of large products? 

Oakite’s FREE booklet on “How to STRIP 
PAINT” will help you find more efficient . Solvent strippers that work well on the 
procedures. You'll want to read more newer types of synthetic lacquers. 
about: . A viscous solvent stripper of special 
@ What’s the best way to strip paint from value because it adheres to vertical 


metal parts too large to be soaked in 
tanks? See page 3. 
What’s the best way to strip large areas 


and inverted surfaces like the sides of 
tanks, shelves of cabinets, etc. 


. An acidic material that strips certain 


of structural metal where a steam 
supply is available? See page 5. 
Where steam is not available? See 
page 7. 

What are the best ways to prepare 
stripped metal for repainting? See 
page 11. 

What strippers are best for removing 
oil-base paints? ... Synthetic enamels, 
alkali-resistant plastics or resin-based 
paints? ...Japans, wrinkle finishes, 
nitrocellulose lacquers, alkyds, phenol- 
ics and ureas? See page 12. 


organic finishes and simultaneously re- 
moves oil and rust. 


just write or 


mail the coupon. 


OAKITE PRODUCTS, INC., 26 Rector St., New York 6, N. Y. 
Send me a FREE copy of your booklet “How to STRIP PAINT.” 


Company 


Address . 


Fo: more information on products advertised, use Inquiry Card, page 255 


112—-MACHINERY, January, 1955 


; 
howto, 
; 
{ | 
sé for your copy of 
e 
“How to STRIP PAINT’ 
: 
3 


How Men and Controls Protect Industry’s __ 


Confidence in /a7penter High Speed Steels 


The performance you get from high speed steels is directly related 
to how they are produced. As a specialty mill where quality over- 
shadows tonnage . . . and all operations are set to this standard... 
Carpenter devotes the time and attention required to produce high 
speed steels of the finest quality. 


From careful scrap purchasing to guaranteed analysis, and 
painstaking time and temperature checks during melting . 
through rigid controls of bar reduction in rolling, and many other 
quality tests at all steps... these are the ‘“‘indispensables” that have 
enabled Carpenter to produce the finest High Speed Steels for 60 
years. And most important is the personal attention Carpenter men 
give to every order. The experience, pride and skill these craftsmen 
put into the production of every bar make Carpenter High Speed 
Steels your most dependable investment. Your best proof is to 
place your next order with Carpenter . . . and see what a difference 
there can be in High Speed Steels. THE CARPENTER STEEL COMPANY, 
105 W. Bern St., Reading, Penna. 


Every Order of [arpenter High Speed Steels 
Undergoes These and Many Other Quality Controls 


e All scrap must be of purest quality, guaranteed analyses. 


e Small, electric furnace melting units are used to control quality and uni- 
formity to the highest degree. 


e Every heat of steel is constantly checked for chemistry, temperature and 
melting time. 


e Preheat and high heat furnaces are guarded for accurate time and 
temperature to prepare the steel for rolling. 


e Percentage of reduction in cogging billets for rolling or forging of bars 
is skillfully controlled to assure freedom from internal stresses. 


e Discs cut from each bar are acid etched, examined, hardened and frac- 
tured to certify internal cleanness, soundness, freedom from excessive 
segregation. And the hot acid etch is backed by Ultrasonic Testing. 


e Slugs are cut from each lot of billets and machined in ‘‘step-down” 
fashion to guard against internal seams, shadow lines, etc. 


e Extensive laboratory tests are made for proper hardness, micro-struc- 
ture, grain size. 


e Turning tests are run regularly to check cutting efficiency. 
e For best results, put your confidence in... 


[arpenter high speed steels 
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CUMBERLAND 
STEEL BARS 


concentric, straight, 


smooth & really accurate 


BE SURE OF THIS MARK ON THE END OF YOUR SHAFTS 


CUMBERLAND GROUND BARS FOR ALL TYPES OF MACHINES 


They are carefully ground to our standard manufacturing toler- 
ance, plus nothing to minus .002” on diameters 1-1/8” to 2-7/16” 
inclusive . . . plus nothing to minus .003” on diameters 2-1/2” 
to 8” inclusive. Closer tolerance can be furnished, if desired. 
And, remember, Cumberland Steel Bars are the end result of 
109 years’ experience,—and every bar is carefully tested before 
shipment. The list of Cumberland’s customers reads like the 
“Blue Book” of Industry. Ask for further information. 


MANUFACTURED IN THREE SPECIFICATIONS 


Cumberland Brand—AlSI C-1020/C-1025, Elastic Limit 30,000+ Min. 
Potomac Brand—AlSI C-1040, Elastic Limit 45,000+ Min. 
Cumsco Brand—AlS! C-1141, Elastic Limit 57,000 Min. 


CUMBERLAND STEEL COMPANY 


CUMBERLAND, MARYLAND, U.S.A. 


ESTABLISHED 1845 INCORPORATED 1892 
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measuring up 


.-.and REX is the standard 
by which all high speed 
steels are compared 


An older brother sometimes makes a handy yardstick 
for measuring junior’s growth. And when it comes to 
tool steels, REX® High Speed Steel is — and has been 
for over 50 years — the standard of comparison. 

There’s no mystery to REX High Speed Steel. Its 
quality has been time-tested in thousands of shops. And 
after all, it’s performance — not claims — that really 
counts. Make your own comparison test. Put REX High 
Speed Steel to work. Compare its structure, finish, 
hardenability, carbide distribution and general uni- 
formity. You won’t find another high speed steel that 
surpasses REX. 

Remember, too, that even though it is widely dis- 
tributed and used, REX High Speed Steel is made only 
by Crucible. So for tops in high speed steel perform- 
ance, be sure you order the Crucible REX brand. 


C Rg U C { 3 LE| first name in special purpose steels 


CRUCIBLE STEEL COMPANY OF AMERICA + TOOL STEEL SALES + SYRACUSE, N. Y. 
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Tons Steel Cylinder 


This big forging, shaped a good deal 
like an oversized kettledrum, is actu- 
ally a steel cylinder for a 14,000-ton 
extrusion press. While by no means 
the heaviest forging Bethlehem has 
made, it is a very sturdy specimen. 
Also, it happens to have the largest 
diameter of any forged cylinder we 
have ever produced. 

As shipped, the forging weighed 
just under 76 tors ‘ had an overall 
length of 14 ft, in. and a maxi- 
mum flange diameiex of almost 9 ft. 
The bore at the large end of this 


cylinder was approximately 71 in. 

This was an interesting job, the 
more so because it required some 
expert machining. That point about 
machining deserves special mention, 
for Bethlehem is equipped to ma- 
chine any forging to customer speci- 
fications. Naturally, an order can 
be shipped as-forged if desired, but 
most customers rely on us for much 
of the machining work. 

Your own plans may require forg- 
ings larger than the one shown here, 
or a great deal smaller. In either case, 


we'll welcome a call from you. Beth- 
lehem makes forgings of every size 
and type, and it might surprise you 
to know how big—and how little— 
some of them run. Check with our 
people the next time you’re in the 
market for forgings of any size. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold 
by Bethlehem Pacific Coast Steel Corporation. 
Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM FORGINGS 
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New Power Saw with 
New High-Speed Steel Band Tool 


It’s a new DoALL . . . mighty Power Saw de- 
signed to cut faster than any saw of comparable 
price! Fully automatic . . . continuous-cutting 
...employs Demon high-speed steel band tools the: 
and it removes only half the stock wasted by Des Plaines, ILL., U.S.A. 
hack saws. You'll want a demonstration — 


Turn the page for details. 
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CUT CUT-OFF TIME 


with this Amazing New Bandsawing Team 


RED HEAT HARDNESS! Ability to take high 
temperature permits heavier feeds, high 


LOWEST COST PER CUT! 300 pieces, 5” 
dia. CR steel cut with one Demon blade 
at a rate of 2 min. per cut. 


LONGER BLADE LIFE! 
lasted 10 cuts in hardened steel (42C), 
DEMON lasted 98. 


LESS STOCK LOSS! Compare 4” Demon 
band kerf with 4%” hack saw or 4” 
. less material reduced to chips. 


Faster Cutting Pius Longer Tool Life 


Poa Po wers 


mea De 


Pius Less Stock Waste Means Lower Cost Per Cut 


HE DoALL Power Saw is 

specifically designed to em- 
ploy the new Demon high-speed 
steel band tool. This heat resist- 
ant tool can be run at higher 
speeds under heavier feed pres- 
sure than carbon steel blades. 
The Power Saw cuts at least 
twice as fast as any other type 
of cut-off machine of comparable 
power and capacity. Here are 
typical examples: 


MATERIAL SIZE DoALL TIME 
4340 7” dia. 7 min, 30 sec, 
18-8 Stainless | 31,” sq. 4 min. 

1020 6” dia. 2.87 min. 
Ketos 11%,” dia. | 16 min. 
1020 3,” dia. 1.3 min. 
4150 9” die. 10 min. 


FREE DEMONSTRATION. You can see it and 


believe it! Call your local DoALL Store 
or write DoALL, Des Plaines, for a 
free demonstration. And, ask for 

new Catalog. 


LESS STOCK WASTE. Compared 
with circular cutters, reciprocat- 
ing hack saw blades or other 
parting tools, the DoALL saw 
band removes much less mate- 
rial. It produces a kerf only 4.” 
wide. Savings in chip waste can 
be phenomenal. 

EXAMPLE. A DoALL Power 
Saw used to cut high chrome— 
high carbon slitter blanks saved 
one complete 14” piece every 8 
cuts as compared with hack saw- 
ing. Each half-inch piece thus 
saved represented $30 worth of 
this costly material. And, the 
DoALL averaged 28 minutes per 
cut compared to 47 minutes for 
the hack saw. 


“EDUCATIONAL STUDY 
WALL CHARTS 
Economic Principles 


$1.00 each Post Paid 
Lower quantity prices. 


: =SPtcn co 
hardness 12" * 1 yromatic in 
12" rounds, \s without a . 
‘TRETH Destroyed TEETH still 
cts after 10 cuts 
| 
| 
| 
| 
; — A 
Personalized Service ...Complete Stocks...Local Delivery Bos Pisines, 
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Holes on extremely close centers vary in diameter 


from ig” to '/e”. The valve body has 33; the cover, 18. 


HERE'S HOW ZAGAR TOOLING 


“—BUT OUR PRODUCTION 
RUN IS LIMITED.” 


“SO WAS THE RUN ON THIS AUTOMATIC 
TRANSMISSION PART, BUT”.... 


SAVED MONEY HAND OVER FIST 


This aluminum die casting is processed 
in its entirety by Zagar planning, except 
for milling two faces. Two lines of Zagar 
standardized jigs 
ream, tap and drill both valve body and 
cover. With 24 heads and 24 fixtures, 
Zagar performs work on 51 holes on 


self-clamping drill 


close centers. Step tools take care of 
reaming and burnishing. The fixtures 
were designed to compensate for slight 
inaccuracies in the die casting. Thus has 
Zagar engineering solved an acute prob- 
lem of limited production without the 
purchase of costly special machines. 


ZAGAR TOOL, INC. 


24000 LAKELAND BOULEVARD e 


ts 


~ BMAIL 


Ask on your letterhead 
for Bulletin ““M-1."" 
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CYLINDERS 


y% OIL pressure to 750—AIR to 200 P.S.I. 
ye New Compact Design . . 


Factor 


y%& Super Cushion Flexible Seals for Air... New Self- 


Aligning Adjustable Oil Cushion 


y% Hard Chrome Plated Bodies and Piston Rods 


Compare feature by feature—you'll see why T-J 
Spacemaker Cylinders are today’s top choice 
for streamlined power movement in automa- 
tion! The only cylinder with all the extras as 
standard. Write for bulletin SM-454-2. The 
Tomkins-Johnson Co., Jackson, Mich. 


120—MACHINERY, January, 1955 


AUTOMATION 


. Saves up to 40% Space 
ye Proven Performance .. . with Extra High Safety 


PusH 


OFF SHELF 
DELIVERY! 


CIRCULAR HEADS wity TIE RODS / 


ON 


! 
‘ 
SQUARE HEA 
Ds ! 
WITH TiE ROps / H 
! 


T-J SPACEMAK 
ER additiona ‘om for 
+ Provides 
adjacent equipment without 
goth. 


TOMKINS-JOHNSON 


RIVITORS AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHORS 
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“a wondertul 
job...” 


Mr. Ray Hogan of McGee & Hogan Machine Works, Salt Lake City, 
Utah says ‘Your machines are doing a wonderful job for us.”’ 


This company uses AMERICAN” Lathes and Radial Drills. It is known 
throughout the inter-mountain territory as a leader in metal working 
contracting, enjoying a reputation for low cost and quality second to 
none. 


“ The accompanying illustration shows one of their 20-inch heavy duty 
“AMERICAN” Pacemaker Lathes chasing a large screw for a customer 
who has suffered a breakdown on one of his machines. The factor of 
time, cost and quality are paramount on a job of this kind. Mr. Hogan 
says his AMERICAN" met this challenge one hundred percent. 


: 3 Send for bulletin No. 16 
Whether your work is production, maintenance or tool room, the power, and get the facts. 


ruggedness, range and stabilized accuracy of ‘AMERICAN’ Pacemaker 
Lathes meet each and every requirement. 


‘THE AMERICAN TOOL WORKS CO. Cincinnati,Ohio U.S.A. | 


Lathes and Radial Drills 
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IMP LATHE SPEEDS PRODUCTION 
OIL PUMP GEARS 


IMP Lathe equipped 
for Oil Gears 
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PREPARED BY THE SENECA FALLS MACHINE CO. 


THE SENECA FALLS, NEW YORK 


IBLEM: To automatically load, 
Rei face and chamfer pump gears 
made from powdered iron. 


ii The Lo-swing IMP 
Kkussesaile Lathes selected for this 
job were equipped with a Rotary 


Type Loader which assures a con- 
stant flow of pump gears through 


EXPANDING ARBO? FACING AND 
CHAMFERING TOOLS 


the machine on a complete auto- 
matic cycle. 
The parts arrive at the machine 


with the bore finished to size and 


with a small amount of surplus 
material to be removed from the 
faces and outside diameter. 

The Lathes are equipped with 
revolving head and tailstock spin- 
dles, both of which are driven 


from a splined jackshaft. The ad- 


vantage of the double end drive 
is two-fold. Since the piece is driven from 
both ends, coarser feeds may be used, and the 
double-end drive assures synchronization of 
the speed of both spindles eliminating slippage 
wear on the collet expander. Details of the 
tooling used are shown in the line drawing. 
The pump gears are loaded into the chute, 
visible in the illustration, and are fed by 
gravity to the openings in the Rotary Loader 
which indexes the parts to the proper position. 
They are then picked up automatically by the 
revolving spindles which are withdrawn dur- 
ing the indexing of the Rotary Loader. 


TURNING TOOL i 
STRIPPER WITH : 
STELLITE FACE 
BOTH HEADSTOCK & TAILSTOCK ‘ 
SPINDLES REVOLVE AND SPEED k 
IS SYNCHRONIZED 


The outside diameter is turned with a ear- 
bide tool mounted on the front turning slide, 
while the faces of the pump gears are faced 
and chamfered with carbide tools mounted on 
the vertical slide shown in the illustration. 

The Rotary Type Loader assures complete 
control over the fast revolving pump gears, 
eliminating danger to personnel and damage 
to parts since they are completely stationary 
by the time they reach the discharge chute. 

Engineered jobs are our specialty. Our staff 
is at your disposal to assist in solving your 


problems. 


SENECA FALLS MACHINE CO., SENECA FALLS, N. Y. 
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Catalog G-53 presents basic data on the 
entire Verson line. Write for your copy, 
today. It may be the first step towards 
the more efficient production of stampings. 


Verson Press for every job from 60 tons up. 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES 


124—-MACHINERY, January, 1955 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


VERSON ALLSTEEL PRESS CO. 


: 9309 S. KENWOOD AVENUE, CHICAGO 19, ILLINOIS @ SO. LAMAR AT LEDBETTER DRIVE, DALLAS, TEXAS 


TRANSMAT PRESSES =» 


These are the features 
that make ~VYerson-~ 
presses your best buy 


Heavy Duty 
barrel type adjustable 
connections of 


assure long life and 
easily maintained 


As the inset drawing above shows, the adjusting screw of 

Verson barrel type connections is completely confined by an 

exceptionally heavy and rigid guide. The screw is vertical at 

all positions of the stroke and does not oscillate. As a result, 

bending moment is virtually eliminated. Buttress threads further 

contribute to maximum life and safety. Note, too, the heavy 

saddle bearing that carries the entire load. The wrist pin serves 

only as a means of returning the slide to stroke up position. 
Adjustment can be manual or motorized. In either event, the 

extra long adjusting screw provides exceptionally liberal 

adjustment. 
This is another example of the kind of engineering that has 

won for Verson presses their reputation for quality. For you, 

it all adds up to better stampings at lower cost. Whether 

you require a single press or an entire stamping plant complete 

with tooling, we'll be pleased to make recommendations. 


TOOLING © DIE CUSHIONS © VERSON-WHEELON HYDRAULIC PRESSES 
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SPEEL COMPANY, 


Maker of Agricultural Machinery 
Gets Good Results With Lehigh H 


The Gleaner Harvester Corp., Inde- 
pendence, Mo., has every reason to be 
proud of its revolutionary, self-pro- 
pelled combine. For this mechanical 
marvel, with its centerline design, is a 
joy to behold as it takes large, contin- 
uous bites into blowing fields of grain. 

Making parts for this practically 
human thresher and separator calls for 
some highly specialized dies made from 
outstanding tool steels. For example, 
the progressive die shown here, made 
of Bethlehem Lehigh H tool steel, pro- 
duces the combine’s straw rack (fore- 
ground). Operating in a 150-ton press, 
the die blanks and forms 22-gage gal 
vanized sheet steel, about 50 strokes of 
the press being required to make each 


rack. The die is subjected to more than 
20,000 strokes before inspection is re- 
quired — ample proof of its durability. 
Lehigh H is our high-carbon, high- 
chromium air-hardening tool-and-die 
steel. It’s outstanding for long produc- 
tion runs beeause of its wear-resistance 
and toughness. Moreover, it offers mini- 
mum distortion during heat-treatment, 
plus the ability to harden deeply. 
Lehigh H is safe-hardening. It is 
cooled in still air from a hardening 
temperature of 1850 F, and minimizes 
the cracking hazards of intricate dies, 
thin sections, and insufficient radii. 
Your tool-steel distributor will be 
pleased to answer your questions about 
Lehigh H. He’s always at your service. 


BETHLEHEM, PA. 


itee! Corporation. Export Distributor: 


Bethiehem Steel Export oration 


BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


Carburization of Tools 
Can Be Detrimental 


Widely known are the beneficial effects 
obtained by intentionally carburizing 
some tools during heat-treatment. In 
general, wear-resistance of the surface 
is increased, while at the same time the 
shock-resistance of the core is main- 
tained. But what is frequently over- 
looked is that carburized cases added 
unintentionally ean be detrimental to 
service life. 

Laboratory study of failed tools has 
shown this type of trouble often hap- 
pens. For example: Rivet sets, failing 
from brittleness after short service, were 
found to have a carburized ease ; coining 
dies failed by splitting, due to a deep 
carburized ease (0.030 in.) ; an extru- 
sion punch shattered, due to an excessive 
carburized case (0.040 in.), containing 
3.34 pet earbon. 

Unintentional carburized cases 
commonly result from heat-treatment 
operations where there is improper 
control of atmosphere, such as “inert” 
packing material, “neutral” atmosphere 
in furnace, and “neutral” salt bath. All 
of these, of course, are actually ear- 
burizing. 

The cure for this type of trouble is 
simple — don’t put on a carburized case. 
Or if you do, be sure to grind it off later. 
On most tools the required dimensions 
will not permit grinding off an excessive 
case. So the practical solution is proper 
control of the heat-treatment. 


Speed Tool Steel Cuts 35 


Teeth in Bronze Worm Gear 


This tangential cutter, fitted with an 
insert of Bethlehem 66 High-Speed Tool 
Steel, is shown eutting a tooth on a 
bronze worm gear, The gear is 74 in, in 
diameter and is 3-1/16 in. deep. It has 
35 teeth, having a cireular pitch of 6.25 
in. With its excellent red-hardness, 
balanced abrasion and shock-resistance, 
Bethlehem 66 High-Speed is an ideal 
steel for diflieult cutting jobs. 


sT 3 bes 
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The 45,000 ton tanker, “World Glory,” built 
at Bethlehem Steel’s Quincy yard, is the larg- 
est ever built in the Western Hemisphere. 
The rudder stock bearings, upper and lower 
pintle, are protected by Split-Kirozure Oil 
Seals. 


| 


Cross section shows the dual opposed Split- 
KLozureE assembly on the rudder post of the 
“World Glory.” This dependable, easy-to- 
install seal keeps vital lubricants inside the 
rudder trunk’s voids, keeps seawater out. 


*KLOZURE is a registered trademark for Garlock oil 
and grease seals. 
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Why users prefer GARLOCK 


OIL SEALS 


For Heavy Equipment 


1, EASY TO INSTALL ON THE SHAFT WITHOUT 
DISMANTLING HEAVY MACHINERY 


2. DOWN-TIME AND REPAIR COSTS ARE 
REDUCED TO A MINIMUM 


The construction of the Garlock Split-KLozuRE* permits 
easy and quick application in inaccessible locations. In- 
stead of applying over the end of the shaft or journal—as 
is necessary with solid, one-piece seals—the Split-KLOZURE 
is placed around the shaft or journal. This can be done at 
any convenient place near the bore or housing into which 
the seal is to be applied. 

Thus, the installation of a Split-KLozuRE is accomplished 
with minimum down-time, and without dismantling ma- 
chines or removing heavy shafts, bearings, gears, couplings 
or other machine parts. Split-KLozures are ideally suited 
for use on machines operated in localities remote from 
repair or service facilities. 

For complete details on Garlock Split-KLOzuREs, write 
today for bulletin AD-124. 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Sales Offices and Warehouses: Baltimore, Birmingham, Boston, Buffa- 
lo, Chicago, Cincinnati, Cleveland, Denver, Detroit, Houston, Los An- 
geles, New Orleans, New York City, Palmyra (N.Y.), Philadelphia, 
Pittsburgh, Portland (Ore.), Salt Lake City, San Francisco, St. Louis, 
Seattle, Spokane, Tulsa. 


In Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. / 
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Whatever kind of gears you make... 
Whatever way you make them 


can supply the right type cutting tool 
because we make all types 


National Tool Co., with 50 years 
experience in the manufacture of 
special cutting tools, makes all 
varieties of gear cutting tools for 
all types of spur, helical and worm 
gears—as well as for sprockets 
and splines, Whatever your gear 
requirements—large or small— 
National engineers can help you 
decide the most efficient method 
of producing them. Many geor 
manufacturers have found it profit- 
able to look to National Tool Co. 
for all their gear cutting tool re- 
quirements, 


Gear Shaving Cutters 


Involute Gear Cutters 


oN ay 


“Tools 


ational 


TOOL CO. 


Cleveland 2, Ohio 


: 
| 
Rack Type Gear Shaper Cutters 
| 
| 
j 
Representatives in major industrial centers / 


WANT BETTER PRODUCT QUALITY? 


He has an eye for refinements 


OWER brushing may be the answer to a higher-quality product 

for you. To find out, have an Osborn Brushing Specialist take a 
close look at your cleaning, finishing and burr removal operations. 
When making an Osborn Brushing Analysis, he studies these opera- 
tions and submits a written report with recommendations for im- 
provements. 

In your plant, power brushing might improve product quality— 
and save thousands of dollars every year, too. Ask for an OBA. There 
is no obligation. Just call or write The Osborn Manufacturing Com- 
pany, Dept. D-25, 5401 Hamilton Avenue, Cleveland 14, Ohio. 


SAVES 33%. Here, Osborn Power Brushing pol- 
ishes stainless steel utensils in two steps where it 
formerly took three. Finishing time is cut 33%. 
This is typical of results obtained with an OBA. hud 
OS RN BRUSHING METHODS «+ POWER, PAINT AND MAINTENANCE BRUSHES 
BRUSHING MACHINES e FOUNDRY MOLDING MACHINES 
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How to multiply production of straight bevel 


CONIFLEX® gears and pinions by as much as 500% 


You can do it with the new No. 104 
Straight Bevel ConrFLex Generator. 
The two interlocking disc-type 
cutters, with 24 blades each, com- 
plete a gear in one rapid operation. 
This is the key to the remarkable 
performance of this new Gleason 
machine which achieves production 
rates up to 5 times as fast as any 
previous generator. In addition, a 


ll 


new generating method insures high 
efficiency, excellent finish, and max- 
imum cutter life. 

The range of capacity, and the 
ease of setup, make the No. 104 
Straight Bevel ContrLex Generator 
ideal for jobbing. 

Calculations have been reduced to 
a minimum and can be done long 
hand or with slide rule. 


N  GLEASON WORKS 


= \y Builders of bevel gear machinery for over 85 years 
1000 UNIVERSITY AVE., ROCHESTER 3, N. Y. 


The No. 104 Straight Bevel CONIFLEX 
Generator completes gears up to 81%" diam- 
eter and 13" face width, and from 20 to 3 DP. 


We will be glad to send a bulletin 
giving further details on request. 


® Straight bevel gears with localized tooth bearing. 
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Blueprints call for bearings 


Call on 
NEW DEPARTURE 


* 
DELIVERY !—Electronics work at 
New Departure! Bearing races are 
speedily sorted into six dimensional 
‘ classifications by this machine. Vol- 
> a oe ume is up because New Departure 
: invested in this modern equipment. 
PRICE!—Savings of automation in 
New Departure plants are reflected 
in prices impossible with less modern 
methods. Here a unique machine 
automatically assembles refrigerator 
door bearings . . . with notable 
savings for the buyer. 


QUALITY ! — Painstaking 
etl quality control, at every 
BRISTOL CONN manufacturing step, works 
to approach perfection in 
LUo.ow 2- every bearing. Here you 
6371 aaa see an electronic inspection 
: of operational noise level. 
Any sub-standard part is 
automatically rejected. 
There’s no chance for error. 
You are sure of top quality 

—every time! 


PLUS ENGINEERING SERVICE—There’s no 
substitute for experience . . . and New Departure 
offers you an unmatched backlog of accumulated 
ball bearing knowledge. So whenever the prints 
call for ball bearings, check with New Departure 
for engineering assistance in bearing selection and 
application. Phone, wire or write . . you'll get 
action from New Departure—PDQ! 

NEW DEPARTURE DIVISION OF GENERAL MOTORS + BRISTOL, CONNECTICUT 


| BALL BEARINGS 
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For work within its capacity (pieces 
542” in diameter and 142” long) we 
offer o machine of deadly’ accuracy 
and high production . . . 10 speeds to 
12,000 RPM, 


‘The P-4 AUTOMATIC 


On this page we can show 
only one of the P-4’s salient 
advantages ...the ability to remove 
a tool for sharpening without 
removing it from the tool holder 
and grinding in place. 


The many other advantages are described 
in Catalog sent on request. 
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Nothing but the best for 


Houghton Antisep All-Purpose Base selected 


for the test of carbide tools on Conomatics 


With competition demanding ever increasing 
production speeds and lower and lower pro- 
duction costs, the Cone Automatic Machine 
Co. and carbide tool suppliers pooled their 
efforts in demonstrating their most modern 
machining equipment. 


In these tests, as in all machining operations, 
three factors determine the results—the speed 
and power of the machine, the cutting and 
edge-holding ability of the tools and the cool- 
ing and lubricating qualities of the coolant. 


Advances in machine design and carbide 


tool development were clearly demonstrated, 
using only the best of materials throughout, 
including the cutting fluid. Engineers in charge, 
who know coolants from long experience, 
used Antisep All-Purpose Base. 


Houghton Antisep All-Purpose Base, mixed 
one part to twenty-five parts of water, gives 
high lubricity and anti-welding performance, 
discourages bacterial growth and rancidity and 
provides the high cooling efficiency and low 
cost of water. Try it today on your toughest 
machining jobs. E. F. Houghton & Co., 303 W. 
Lehigh Ave., Philadelphia 33, Penna. 


ANTISEP All-Purpose Base 


...@ product of 
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Ready to give you 
on-the-job service... 
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Aluminum Air Seal Mfg. Co. Reports: 
“OUR PROBLEM WITH GRAVITY OILERS WAS 


SOLVED BY CITIES SERVICE CUTTING OIL!” 


When flow of oil from gravity oilers was restricted 
by gum formation and residue, Aluminum Air Seal 
Mfg. Co. switched to Cities Service Chillo #22 Cut- 
ting Oil. Results: Plenty of oil flow, increased saw 
life, cleaner finish cuts! 

Here’s the report as Cities Service received it from 
D. C. Cover, Plant Supt. of Aluminum Air Seal Mfg. Co.: 

“For the past three years we have been using your 
Chillo #22 with excellent results. 

“Prior to that time, we experienced considerable 
trouble because our gravity oilers were not functioning 
properly due to residue and gum formation which re- 
stricted the flow of cutting oil to the saw. Consequently, 
this inadequate supply of cutting oil permitted excessive 


wear which, of course, greatly reduced our saw life. 

“At this time, a Cities Service Lubrication Engineer 
called on us and recommended Chillo #22 as a solution 
to this problem. Not only was the problem of adequate 
supply eliminated but we found the oil gave excellent 
saw life as well as clean finish cuts. 

“As you know, we supply aluminum stock to Trim-a- 
Seal plants throughout the country. Whenever a new 
plant is set up we recommend that they use your product 
for cutting because we know it will do the job.” 

If you'd like to learn more about the oil “we know will 
do the job,” contact your nearest Cities Service repre- 
sentative or write Cities Service Oil Company, Sixty Wall 
Tower, New York 5, N. Y. 


EXAMINING ALUMINUM 
EXTRUSION, an Aluminum Air 
Seal employee observes clean cut 
made with help of Cities Service 
Chillo #22 Cutting Oil. Firm sup- 
plies aluminum stock to 25 Trim- 
a-Seal plants throughout country. 


ice QUALITY PETROLEUM PRODUCTS 
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Practically all machining operations start with pieces cut- 
off from bars or billets. Hence, inefficiency, or lack of capa- 
city, in the cut-off department can hold up or stagnate the 
entire plant. 


Are all-ball-bearing and provide a : 
quick return; therefore they run MaAchING SPEED. 
FASTER than others on the same FEED PRESSURE 

work, 


B. Can apply as much as 1200 pounds 
feed pressure—two to ten times as 
much as other hack saws and band 
saws. 

C. Are fully automatic, requiring no 
more operator attention than an auto- 
matic screw machine; and set-up for 
any bar size and cut-off length is 
extremely simple. 

D. Use a non-breakable high speed 
hack saw blade—the type of saw 
blade that produces the greatest 
number of square inches of metal cut 
per dollar of blade cost—two to ten 
times (or more) as much as any 
band saw. 

E. Because of their exceptional sturdiness, ball bearing 
reciprocating frame, ability to tension the blade 

“truly taut”, their accuracy is dependable. 


if you are not using modern, improved MARVEL NO. 6A and 9A production 
hack saws, call the local MARVEL Field Engineer and get his production 
and cost estimates on your work—to compare with your experience records. 


THE MARVEL 

NO. 6A AND 9A 
HEAVY DUTY HACK 
SAWING MACHINES 


| The composite MARVEL High-Speed-Edge 
Hack Saw Blade—cuts any machinable mate- 
f rial efficiently. There is no time lost chang- 
ing blades for different types of steel; no 
time lost replacing shattered blades, because 
| MARVEL High-Speed-Edge Hack Saw ‘ 
. Blades are positively unbreakable. These su- 

perior blades have the finest high speed steel 

cutting edge welded to a strong alloy steel 

body. They will stand-up under the highest . 
speeds and heaviest feeds attainable on any 

make hack saw. Can’ be safely tensioned 

tauter than any other blade—cut-off not only 

straight but also square and with less stock 

loss. 


Write for catalog C-55—showing 
and describing eleven different 
series of Metal-Cutting Sawing 

Machines and MARVEL-High-Speed- 

= Hack Saw Blades and Hole 
ows. 


ARMSTRONG-BLUM MFG, CO. 5700 west Bloomingdale Avenue © Chicago 39, U.S.A. 
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Better Machines-Better Blades 


The Erickson Tool Company 


asked for at least .0001 for parallelism and size... 


The Thompson 2F (8x10x24) Super Precision Grinder 


provided 


“Erickson products are sold and guaranteed 
to hold extreme accuracy. It is vital that we 
have the precision equipment necessary to 
manutacture these products. Our Thompson 
2F Grinder delivers this precision. In the 
above picture we are grinding a #1200 ex- 
panding sleeve and hold within .0001 paral- 
lelism and size.” 


for 
Pa 
Work. 


& PRECISION PETE says: 


“You may be surprised to find that 
Thompson 2F Grinders cost less than 
some others and still provide all these 
features for greater accuracy and 
longer service. Fast delivery, too!"’ 


@ HARDENED AND GROUND 
cross slide ways completely sealed. 

@ One shot lubrication to cross slide 
ways and internal saddle bearings. 

@ HARDENED AND GROUND 
sealed anti-friction vertical slide. 
HARDENED AND GROUND 
BED WAYS with automatic lubri- 
cation. 
3600/1800 R.P.M. 2 speed wheel 
head. Heavy alloy steel spindle 
heat treated, runs in super precision 
ball bearings accurately preloaded, 
lifetime lubricated. 


@ Handy control panel. 


@ Elevation micrometer stop gradu- 
ated in .0001” 


@ GROUND THREAD FEED 
SCREW. 


@ Automatic wheel TRUING device. 


@ Longitudinal hand feed with auto- 
matic engagement. 


@ Hydraulic head movement throttle 
with rapid traverse. 


@ Hydraulic table movement throttle. 
@ Elevating hand wheel graduated in 
-0005”. 


THE THOMPSON GRINDER COMPANY °* SPRINGFIELD, OHIO 
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MOUNT A CECO-DROP 
UPPER-WORKS ON IT 


To meet competi- 
tion, your best bet 
is to scrap your old 
unproductive grav- 
ity drop hammers 
and install Ceco- 
Drops, the most 
modern, most pro- 
ductive drop hammers ever built. 
And for quick changeover at 
minimum cost, you can have 
Ceco-Drop upper-works fitted to 


your present anvil. You have all 
the benefits of modernization 
without the time and expense 
of replacing the anvil or disturb- 
ing the foundation. 


Write for Bulletin 57-L-4 


ar b the BUILDERS of 


IMPACTER 


CHAMBERSBURG 1 ENGINEERING co., (CHAMBERSBURG, PA. 
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SECONDS 
COUNT 


The R and L TAP AND DIE HOLDER readily 
changes from right to left due to the pat- 
ented instant release action. It can also be 
adapted to work on short threads, do 
bottom tapping, or die up to shoulders. 


Releasing or non-releasing, (also ‘furnished 
for acorn dies), this tool is made in a com- 
plete range of sizes from %%” diameter 
shank to 1%” diameter shank. 


Fig. 1. Ready to start threading operation. 


Fig. 2. Instantly engaged to full contact. 


Fig. 3. Fully released. Note ample clearance between 
contact points of clutch. 


Vipita da , 


TURNING TOOL + CARBIDE OR ROLLER BACKRESTS » RELEASING OR NON-RELEASING TAP AND DIE HOLDERS, 
(ALSO. AVAILABLE FOR ACORN DIES) - UNIVERSAL TOOL POST - TURRET BACKREST HOLDER * CUT-OFF 


“For more information on products advertised, use Inquiry Card, page 255 MACHINERY January 1955—141 


{ a 3 
‘ 
Ww 
TAP 
AND 
«1825 BRISTOL STREET PHILADELPHIA 40, 
ay 


GUIDE PIN BUSHINGS 
OF POWDERED 
ALLOY STEEL 


Here’s an entirely new concept in guide pin 
bushings—made of heat treated powdered 
alloy steel, each bushing has filled internal 
oil wells. Lubrication to friction surfaces 
is automatic and no external oiling is 
required throughout the long life of 

the bushings. 


Wear characteristics of these bush- 

ings are comparable to that ob- 

tained with finest bronze bushings. 

In addition, this new R-B design 

greatly reduces guide pin wear and 

the possibility of seizing or galling. 

The above cutaway view of the R-B Guide Pin Self-oiling, less guide pin wear and 
Bushing clearly shows how Wells walls | lif dd t 
of the bushings avtometically impregnate 

the powdered metal with oil to lubricate J nance, reduced costs and maximum usage 


friction surfaces—no external offing. im of press time. 
is ever required. Bae 


RICHARD BROTHERS PUNCH DIVISION 
ALLIED PRODUCTS CORPORATION 
DEPT. 79 + 12619 BURT RD. + DETROIT 23, MICHIGAN 


% 


Please send me additional information. 


COMPANY __ 
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ouR planning for the future is influenced by economists’ 
for tremendous industrial expansion during 
the next 15 years. By way of example, our 1970 population 
of 200-million is expected to support a market for 7.5- 
million new passenger cars. 

To keep pace with growth, forward-looking Managements 
right now are formulating, if not actually developing, long- 
range tooling modernization programs. It is their one sure 
way to strengthen competitive positions...to take advantage 
of ever-increasing manufacturing efficiencies...to effect the 
necessary labor-and-dollar savings. 

Basic to your present and future tooling programs are SIP 
Hydroptic Jig Borers. However exacting your precision 
standards, however intricate and voluminous your produc- 
tion, it is the SIP Hydroptic which will define and establish 
an essential basic Accuracy in your plant—and reliably main- 
tain it during the busy years to come. 

SIP offers you a guaranteed setting Accuracy: within 
.0002” on the large Hydroptic 8P’s and 7P’s, and within 
.00015” on the medium size Hydroptic 6. For complete de- 
tails, see your nearby SIP Distributor, or write directly to 


AMERICAN SIP CoRPORATION 
100 East 42nd Street, New York 17, New York. 


Future Productivity demands 


high precision—now! 


SOCIETE GENEVOISE 


122 Yin | 


HYDROPTIC-8P JIG BORING 
AND MILLING MACHINE 


fr precision 


The divisions on the 
Hydroptic’s Standard Scales 
are magnified 22.5x on 
to Viewing Screens. They 
give you “a tenth at a 
glance,” with nothing to 
wear out—ever. 
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A VARIETY OF 
SLIDE POSITIONS 

is permitted by the 

large area of the platen 
table. Angular feeds are 
no problem. Compound 
slides are unnecessary. 


It’s this simple basic design that makes the 
Simplimatic so readily adaptable to solve a variety of 


TAILSTOCKS machining problems. It’s a standard machine—yet it can 
pl be individualized to give you the high speed production of 


Bh between-centers an automatic lathe designed solely for the job at hand. 
cnlaaed ty hand Think of the difference in cost. 


or pneumatically, 


The adaptations shown here are only a few of the almost 
unlimited possibilities of the Simplimatic. When you have 
a “special” job of machining parts in large volume, look 
into the Simplimatic before you build a special machine. 


A LINKAGE | The chances are good you'll save time and money. 
ARRANGEMENT 
between the slides 
can be used for 
spherical boring in 
conjunction with 
Jacing. and turning. 


THE GISHOLT ROUND TABLE represents 
the collective experience of specialists in 
the machining, surface-finishing and 
balancing of round and partly round 
: parts. Your problems are welcomed here. 


SIMULTANEOUS DOUBLE VERTICAL HEAD. Tool slides can 


END MACHINING is possible also be mounted on a vertical Madison 10, Wisconsin 
with full utilization instead of horizontal platen. 
of base machine. A choice of arrangements is possible. 


‘TURRET LATHES + AUTOMATIC LATHES * SUPERFINISHERS * BALANCERS + SPECIAL MACHINES 
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How should | buy machine tools? 


Outright purchase? 


Should I Lease? 


Lease with option to buy? 


i Buy on extended payments? 


What about 
the new tax laws? 


How can | know when to 
replace machines? 


This New Gisholt Bulletin Will Help You 


Recently, a lot of things have been happening The booklet discusses leasing and time pay- 
which tend to confuse the outlook for buyers _——ment plans, makes cost comparisons, discusses 
of machine tools and other industrial equip- depreciation under the new tax codes, replace- 
> ment. So Gisholt prepared this booklet to deal ment programs and the MAPI formula for 
with the most important of them. The aimisto machine replacement. A copy of this booklet 
help you find the wisest answers in your par- _is yours for the asking. No obligation, of 
ticular case. course. Use the coupon. 


Gisholt Machine Company, 1209 E. Washington Ave. 
Madison 10, Wisconsin 
Gentlemen: 


|_| Please send me a copy of your new booklet on extended- 
payment and leasing plans. 


[| Please have a Gisholt representative call on me. 


Madison 10, Wisconsin 


The Gisholt Round Table represents the 

collective experience of specialists in the machining, 
surface finishing and balancing of round or partly round 
parts. Your problems are welcome here. 


TURRET LATHES «© AUTOMATIC LATHES 
SUPERFINISHERS e¢ BALANCERS e SPECIAL MACHINES 
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In Norfolk, Va. versatile LeBlond 19” 
Regal Gap Lathe recuts welded boot 
scraper shaft. Exacting precision is 
number one requirement here. Note 
removable bed section is in place on this 
job, can be removed to accommodate 
work up to 27!/;" diameter. Ask for 
Builetin R-PG-1-A. 


eavy Duty. 
: Engine Lathe finishes 12” steel blank for 
_ roller die used in cold roll forming mill a 
U. S.G. . Hermosa Plant. Machine does 
de variety of maintenance jobs—same 
y was used to thread slitter arbor for 
1 expanded -metal lath machine. z, F 
deneghan, Engineering Supt., says 


LeBlond gives U.S.G. 


In Ft. Dodge, lowa, LeBlond 17” Regal Lathe 
bores sprocket to +.001”. Sprocket must 
fit bearing shaft also turned on the LeBiond. 
Plant Engineer, John F. Hoertz, says, ‘‘This 
lathe holds tolerances better than previous 
lathes, saves tool life, speeds up mainte- 
nance work ...'’. Ask for Bulletin R-135-A. 


In Greenville, Miss., LeBlond 16” Heavy 
Duty Engine Lathe dresses down shaft for 
flume return pump, part of the water return 
system at U.S.G.’s Pressed Board Plant. 
Other jobs include machining precision 
bearings for Pelton pump, turning down 
built-up bushing on universal joint for a 
steam press—typical of the great variety of 
turning work now done in U.S.G.'s own 
shops. Many used to be jobbed out—cost 
extra time and money. Ask for Bulletin - 
HD-125-A. 


‘ 
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“Upkeep” Costs for U.S. Gypsum 


16 U.S.G. Plants from Maine to California 


depend on LeBlonds for speedy, economical maintenance. 


Dozens of turning jobs that used to be “farmed out” by 
U.S. Gypsum Plants now get done at less cost and days 
sooner, right in U.S.G.’s own maintenance shops— 
thanks to versatile LeBlond Lathes. 

With U.S.G.’s quarry-to-finished-product operation, 
plant machinery ranges from huge mining equipment— 
to processing machinery—to speedy conveyors—to 
intricate packaging machines that bundle up finished 
products. Who knows what the LeBlond’s next “fix-it” 
turning job will be? Today it’s dressing down the shaft 
of a flume return pump. Tomorrow it’s finishing a 
precision bearing where the critical tolerance goes down 
to tenths! 

Convenience, low cost, dependability, wide variety of 
work—that’s what LeBlond Lathes mean to maintenance 


men at U.S. Gypsum. And that’s why there’s at least one 
LeBlond Lathe on maintenance work in each of 16 
U.S.G. Plants—from Maine to California. 


How many of your turning jobs did you send out of your 
plant this month? Is the “other fellow’s” profit a large 
chunk of your maintenance cost? 


Call your nearby LeBlond Distributor. Show him the 
variety of turning work that your maintenance requires. 
Tell him how long it takes to get it done elsewhere, what 
it costs. From LeBlond’s complete line of 76 different 
lathe models, he can recommend lathes that will handle 
all of it—or at least a major portion. You'll get the work 
done sooner, dependably, and without an outsider’s 
profit to pay for. 


For complete information contact your LeBlond distributor or write 


THE R. K. LEBLOND MACHINE TOOL COMPANY, CINCINNATI 8, OHIO 


In Alabaster, Mich., LeBlond 24” Regal 
Lathe threads take-up bolt for 4'/. yard 
Bucyrus-Erie Rock Shovel. Four threads per 
inch, speed 95 rpm. Plant Engineer, E. John 
Minderman, says this LeBiond Lathe handles 
work ranging ‘‘from very small parts found 
in electrical and hydraulic equipment to 
large gears, shafts and armatures that 
require the full capacity of the machine”. 
Reports ‘‘very dependable service”. Ask for 
Bulletin R-163-A. 


In Plaster City, Calif., U.S.G. saves at 
least seven days by machining this roller 
on the LeBlond 20” Standard Duty Engine 
Lathe—right in their own shop. Job used 
to be sent out, took up to ten days to com- 
plete. Another LeBlond Lathe is still in 
regular use at the Plaster City Plant, after 
over 25 years of maintenance work. Plant 
Engineer, R. W. Langewisch, says LeBlond 
Lathes ‘‘save time, expense, increase 
shop capacity’. Ask for Bulletin SD-250-A. 


World's largest builder of a 
Complete Line of Lathes— 
for More than 66 Years. 
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TO 55.75" 


Yes, large or small, simple or complex, you always tool jobs better with 
Davis. One reason is the big, extra bonus of machining know-how that 
goes into every Davis tool. 

In the design of special tools, like those above, Davis’ broad experience 
and unsurpassed engineering skill assure recommendations complete in every 
detail of speeds, feeds, fixtures and maximum combination of multiple oper- 
ations into single tools for increased production at lowest cost. 


DAVIS ALSO OFFERS INDUSTRY’S 
MOST COMPLETE STANDARD TOOL LINE 


In standard blocks, boring heads, bars, and tool sets, the Davis line 
features thousands of items to assure unrestricted selection in tooling 
up virtually any routine job. 

Your local Davis Field Engineer is as close as your telephone, and 
behind him are the complete facilities of Davis’ application engineer- 
ing department, ready to serve you with special or standard tools. 


v Lac, Wisconsin 


ULTIMATE _PRECISI 


2 BLOCK-TYPE CUTTERS 
IN THIS SPECIAL TOOL 
ROUGH, FINISH AND 
COUNTERBORE HOLES 
RANGING FROM 
2.180” TO 2,420” 

IN DIAMETER 
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_ Waldes Truarc rings replace old-fashioned fasteners . .. save 
assembly time...end scrap loss...increase operating efficiency 


This is the Monroe Calculator 


..-precision-engineered business machine made even more 
efficient, and less costly to manufacture through the use of 
Waldes Truarc Retaining Rings. 


Electric Motor Governor 


Truarc Way. Truarc Ring 
(series 5100) replaces rivets, 
saves labor, material...im- 
proves Collector action. Col- 
lector Disc is easily replaced. 


Old Way. Collector Disc as- 
sembly was formerly riveted, 
requiring skilled labor. Riv- 
eted Collector Disc could not 
be removed in the field. 


Monroe Calculating Machine Company, Orange, 
N. J. uses various types and sizes of Waldes Truarc 
Retaining Rings. Use of Truarc has helped eliminate 
scrap losses, saved on material and labor, and resulted 
in increased operating and servicing efficiency of the 
product. Monroe plans to use Truarc Rings for every 
possible fastening operation on their entire line! 

You, too, can save money with Truarc Rings. Wher- 


\\\ SEND FOR NEW CATALOG 


\ 


REG. U. S. PAT. OFF. 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 
WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING 
U. PATENTS; 2,382,947; 2,382,948; 2.416.852; 2.420.921; 2,420,341; 2.439.765; 2,441,846; 2,455,165; 
2,403,980; 2,483,303; 2,487,002; 2,487,803; 2,491,306; 2,509,081 AND OTHER PATENTS PENDING 


ever you use machined shoulders, bolts, snap rings, 


For precision internal grooving and undercutting ...Waldes Truarc Grooving Tool! 
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Multiplier Dial Assembly 


Truarc Way. Two-piece as- 
sembly is held together by 
one Truarc Ring (series 5108). 
Rejects: practically zero. 


Old Way. One-piece assem- 
bly was spun together. Spin- 
ning operation was costly, re- 
sulted in high scrap loss. 


intermediate Gear Shaft 


Truarc Way. Truarc E-Ring 
(series 5133) cuts assembly 
time, virtually eliminates re- 
jects and final assembly and 
zoning problems. 


Old Way. Washer riveted 
on end of assembly for zon- 
ing control. Costly, trouble- 
some, hard to obtain critical 
zoning required. 


cotter pins, there’s a Waldes Truarc Retaining Ring 
designed to do a better, more economical job. Waldes 
Truarc Rings are precision-engineered...quick and 
easy to assemble and disassemble. 

Find out what Waldes Truarc Retaining Rings can 
do for you. Send your blueprints to Waldes Truarc 
Engineers for individual attention, without obligation. 


Waldes Kohinoor, Inc., 47-16 Austel 1. 1.¢.1, N.Y. 
Please send me the new Waldes Truarc Retaining 
Ring catalog. 


(Please print) 
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AUTOMATIC screw machine producing 
parts for Tuthill industrial pumps, like 
the typical Model M shown below. Dual- 
purpose Texaco Cleartex Oil B has 
been used successfully for seven years 
as cutting oil and machine lubricant. 


Texaco Lubrication Engineers to help us 

keep up the savings we've been enjoying 

for the past seven years.” 
By switching to Texaco Cleartex Oil B as dual- 
purpose cutting-lubricating oil in automatic 
screw machines, as a cutting oil for external 
milling and for hobbing small gears, Tuthill 
eliminated oil wastage and the necessity for 
frequent oil changes—and sharply increased 
production between tool grinds. 

There is a complete line of Texaco Cutting, 


TUTHILL PUMP COMPANY Grinding and Soluble Oils to help you do all 


Chic 7 : your machining better, faster and at lower 
-hicago, started using Texaco Cleartex Ou B cost. Let a Texaco Lubrication Engineer spe- 
seven years ago. And they’re glad they did. 


rae ; cializing in machining help you select the 
Says E. M. Voelker, Superintendent: proper ones for your operation. 


“Texaco Cleartex Oil got us out of our Just call the nearest of the more than 2,000 
cutting oil troubles, and has kept us out. Texaco Distributing Plants in the 48 States, 
And though materials and operations or write The Texas Company, 135 East 42nd 
may change, we know we can count on Street, New York 17, N. Y. 


TUNE IN: TEXACO STAR THEATER starring DONALD O'CONNOR or JIMMY DURANTE, on TV Sat. nights. METROPOLITAN OPERA radio broadcasts Sat. afternoons. 
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By LORING F. OVERMAN 


Preparedness Plans Are Uppermost 


F Washington is not prepared for 

a future emergency, it will not be 
because folks are not trying to solve 
the problem. The lengths to which 
Washington agencies, commissions, 
task forces, study groups, and others 
are going in order to be ready are 
highlighted in the fourth annual re- 
port of the Congressional Joint De- 
fense Production Committee. As 
usual, however, the kaleidoscopic na- 
ture of the problem continues to con- 
found the experts. The current re- 
port, a 252-page affair, includes an 
appendix which outlines the progress 
made by each of the agencies as- 
signed duties under the Defense Pro- 
duction Act. 


Government Plants? 


One conclusion is that additional 
legislation may be sought during the 
coming Congress to authorize the 
Government to build defense plants 
or to stockpile military end items or 
components in cases where present 
inducements are not sufficient to in- 
terest private industry to do the 
whole job. The Committee reported 
that of 224 expansion goals set for 
industry, 128 have been achieved, 28 
others are 90 per cent or more 
achieved, 46 are between 50 and 90 
per cent achieved, and only 22 are 
less than 50 per cent achieved. 

“Of the total 96 goals remaining 
open,” the Committee observed, 
“some have reached the point, ac- 
cording to the Office of Defense 
Mobilization, where it may require 
greater incentive than normal ac- 
celerated tax amortization to get in- 
dustry to undertake the necessary 
expansion to cover the deficiencies 
noted.” 


Machine Tool Leasing Discussed 


The Committee report was particu- 
larly insistent that the ODM and 
other responsible agencies get to- 
gether promptly to develop some uni- 
form plan with regard to the leasing 
of machine tools to defense contrac- 
tors. “While your Committee appre- 
ciates that there are many angles to 
this problem,” the Committee state- 
ment says, “it does feel that positive 
action should be taken toward estab- 
lishing a leasing program that more 
equitably meets the needs of both 
industry and Government. Further- 
more, all Government contractors are 
entitled to a uniform policy.” 


Freeze Still Impends 


In the ODM section of the appen- 
dix, it was reported that there still is 
a complete plan for a ninety-day 
freeze of the economy in the event of 
an attack on the United States. Leg- 
islation has been drafted, together 
with a modernized ceiling price regu- 
lation, for submission to the Presi- 
dent and Congress within hours of 
any emergency. 

The Committee also pointed out 
that the Defense Department has 
submitted to ODM a list of some 1000 
military items and components which 
would be needed during the first 
three years of an all-out war. These 
data are serving as a guide in re- 
considering the mobilization base 
program, and in revising some of the 
past plans. The report indicated that 
several bottlenecks have been spot- 
ted, and that vigorous action is be- 
ing taken for their removal. 


BDSA Opposes Tool Leasing 


The Business and Defense Services 
Administration, in its section of the 
appendix, vigorously opposed the 
leasing of government-owned ma- 
chine tools, with the possible excep- 
tion of the so-called elephant types, 
for any non-defense activity. “While 
it is recognized,” says BDSA, “that 
such leasing provides the Govern- 
ment with a temporary financial ad- 
vantage through a modest (presently 
sub-standard) rental income, and 
tends to defer some storage and 
maintenance costs, it is clear that in 
most instances the disadvantages 
outweigh the gains.” The objections 
are as follows: (1) Such leasing 
would dissipate the mobilization base 
potentials; (2) it would ultimately 
cost the taxpayer more to maintain a 
given level of preparedness; (3) it 
would provide an unfair competitive 
advantage to selected manufactur- 
ers; and (4) it would perpetuate and 
increase the Government’s participa- 
tion in business, notwithstanding the 
present Administration’s emphasized 
policy to the contrary. 


Washington Briefs 


URING the first six months of 
1954, the Defense Department 
declared as surplus, material having 
an acquisition value of more than 
$1,000,000,000. About $700,000,000 
worth of material was disposed of at 


7 1/2 cents on the dollar. The an- 
nouncement was made by Carter L. 
Burgess, holder of a recess appoint- 
ment as Assistant Secretary of De- 
fense for Manpower. The problem of 
military surplus will be a continuing 
one, Mr. Burgess said. “Within the 
last four years we have introduced 
into our supply system over $50,000,- 
000,000 worth of material. We have 
procurement authority for $37,000,- 
000,000 more. Every pound of this 
material will have to be expended 
from our system, and barring a war, 
most of it will go out via the route 
of surplus material disposal as the 
inexorable processes of deterioration 
and obsolescence take their toll.” 


NDER the title “Ordnance” 

(PB111469), the fifth of a se- 
ries of seven patent abstract publi- 
cations, prepared from the Index of 
Inventions maintained by the Gov- 
ernment Patent Index Board, is now 
ready for distribution. The book con- 
tains 644 listings of interest to plants 
engaged in or capable of producing 
ordnance items. The book may be 
purchased at $2 from the Office of 
Technical Service, Room 6227, Com- 
merce Bldg., Washington 25, D. C. 
Another patent abstract of particular 
interest to the machinery industry is 
entitled “Metal Processes and Ap- 
paratus, Machinery, and Transporta- 
tion Equipment.” It is also $2. 


AVY’S share of the first $100,- 

000,000 allotted for machine 
tool purchases under the Vance plan 
will be $14,270,470. The Air Force 
was allotted $84,000,000 and the 
Army, the balance. The Navy has 
announced that its share will be used 
to purchase lathes, milling machines, 
boring mills, gear-cutting machines, 
and a few high-precision instrument- 
making tools. 


HE ODM, feeling that mainte- 

nance of a broad mobilization base 
may sometimes require the award of 
a procurement to other than the low 
bidder, has issued Amendment 2 to 
DMO VII-7. The amendment deletes 
a provision, “The general policy in 
cases where suppliers who are a part 
of the mobilization base are unable 
to compete successfully on a bid 
basis shall be to re-examine the 
mobilization base to determine if the 
capacity can be maintained without 
inclusion of high-cost producers.” 
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JANUARY 1955 


A Great Year to Carry Out 
Modernization Programs 


ROGNOSTICATORS of the immediate 

economic future predict that 1955 will be 
a year of prosperity—better than 1954, al- 
though probably not reaching the all-time 
highs of 1953. Some expert economists go so 
far as to say that 1956 could conceivably be 
another boom year. 


It appears most appropriate, therefore, that 
the National Machine Tool Builders’ Asso- 
ciation has selected the year 1955 as the one 
in which to display on a grand scale the ma- 
chine tools that have been developed in this 
country since the 1947 Show. And the devel- 
opments have been tremendous during this 
eight-year interval! 


Advances in electronic controls and in hy- 
draulic and pneumatic devices have enabled 
machine tool designers and builders to pro- 
duce equipment of the automation type far 
beyond the vision of production men only a 
few years back. Who would have believed at 
the time of the last Machine Tool Show that 
in 1955 there would be in existence a transfer 
machine 350 feet long. A machine that per- 
forms a total of 550 operations on engine 
cylinder blocks, including automatic mechan- 
ical inspection, without the cylinder blocks 
being touched by human hands from start to 
finish. Electronic controls “mastermind” all 
operations and flash warning lights when 
anything goes wrong. Twenty-seven miles of 
electric wire are required for this machine. 


By no means have machine tool develop- 
ments been confined to automation equip- 
ment. Lathes have been produced by a num- 
ber of concerns with refined types of tracer 
controls that facilitate the accurate duplica- 
tion of work-pieces. Right-angle lathes have 
been brought out for the fast turning and 
facing of large disc-like work-pieces. Modern 
machines have made the art of spinning ap- 
plicable to the alloys used in jet-engine man- 
ufacture. Parts can be formed within a toler- 
ance of 0.002 inch by these new machines; and 
on the softer metals, material as thick as 1/2 
inch can be handled. 


Striking improvements have actually been 
made in every type of machine tool, the in- 
genuity of engineers and designers in all 
fields of the industry having been exercised 
to an unprecedented degree. Visitors to the 
Machine Tool Show will therefore have a 
greater opportunity than ever before of ob- 
taining ideas for the manufacture of their 
own products at lower costs. 


The urge for modernization throughout 
the metal-working industry should receive 
impetus from the realization of what the 
American machine tool industry builds today. 
A prosperous year throughout all facets of 
the Nation’s economy should hasten the elim- 
ination of obsolescence in many industrial 
plants because money will be available to buy 
the latest production equipment. 
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Finished 50% faster 


Using Ledloy from Ryerson 


By the time the B-1113 piece was finished, you’d 
be halfway through a second Ledloy piece. 
Such greater speeds and feeds are possible with 
Ledloy because Ledloy contains a built-in lubri- 
cant which substantially reduces the friction 
between the steel and the cutting tool. 

That built-in lubricant is lead—so finely dis- 
persed through this free-machining, open-hearth 
steel that you can’t see it with a microscope. 
The addition of this small percentage (.15-.35) 
of lead has no effect on the mechanical proper- 
ties of the steel EXCEPT to greatly increase 
machinability. 

Ryerson Ledloy machines up to 50% faster 
than B-1113 . . . tool life is extended as much as 
200%, .. and net savings of 25% and more are 
effected. And Ledloy machines to an unusually 
clean, smooth finish—case hardens effectively 


—and bends, crimps, swedges or rivets easily. 

Ask your Ryerson representative for the facts 
about Ledloy or write us direct for engineering 
data. Ryerson was the first to stock Ledloy and 
today your nearby Ryerson plant carries the 
world’s largest stocks of Ledloy rounds, squares 
and hexagons in a wide range of sizes for im- 
mediate shipment when you call. 


PRINCIPAL PRODUCTS 


CARBON STEEL BARS — Hot STRUCTURALS — Channels, 
rolled & cold finished angles, beams, etc. 


ALLOYS—Hot rolled, cold fin- 
ished, heat treated 


STAINLESS—Allegheny bars, 
plates, sheets, tubes, etc. 


TUBING—Seamless & welded, 
mechanical & boiler tubes 


PLATES—Many types including 
inland 4-Way Safety Plate 
SHEETS—Hot & cold rolled, 
many types & coatings 


MACHINERY & TOOLS—For 
metal fabrication 


RYERSON STEEL 


® 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK @ BOSTON e¢ PHILADELPHIA © CHARLOTTE, N.C. © CINCINNATI @ CLEVELAND 
DETROIT © PITTSSURGH BUFFALO CHICAGO MILWAUKEE ST. LOUIS LOS ANGELES SAN FRANCISCO © SPOKANE SEATTLE 
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ub-Contract Plant Tooled 


Aircraft Parts 


Modern machine tools and production methods work hand-in-hand 
to produce large quantities of precision aircraft components. Rigid 
inspection requirements must be met to assure the satisfactory 
performance of each part during its normal span of life 


By W. W. GREENWAY 


Vice-President and General Manager 
Axelson Mfg. Co., Division of U. S. Industries, Inc. 
Los Angeles, Calif. 


ITH modern aircraft attaining ever 

higher speeds and encountering in- 

creasingly adverse operating condi- 

tions, the demand for precision-built structural 

members and other components has challenged 

the ingenuity of American production methods. 

This challenge has been more than adequately 

met by prime aircraft manufacturers and sub- 
contract manufacturing concerns alike. 

The Aircraft Division of the Axelson Mfg. Co., 


Vol. 61 No. 5 


MACHINERY 


Division of U. S. Industries, Inc., located at 
Montebello, Calif., is engaged in just such sub- 
contract manufacturing. Modern machines turn 
out landing-gear shock struts, cabin super- 
chargers for high-altitude flying, airfoil seg- 
ments, bulkhead segments for fuselages, and 
other components requiring close limits of accu- 
racy. This article will describe typical operations. 

A typical Axelson gap-bed lathe set-up may be 
seen in Fig. 1. In this operation, the wheel bear- 


January, 1955 
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ing diameter on the axle of a landing-gear strut 
is being turned. When used as a conventional 
lathe, the machine has a 32-inch diameter swing, 
but with the gap opened up, a 100-inch swing is 
provided. A 64-inch swing is required for the 
strut shown in the illustration. 

The axle is forged integral with the strut from 
either SA E 4130 or 4140 chrome-molybdenum 
steel. Turning the tapered portion of the axle 
follows, after which the strut extension is flash- 
welded in place to form the single unit. This set- 
up presents an extremely unbalanced load. To 
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Fig. 1. Turning bearing diameter 
of a landing-gear strut on a 100- 
inch swing Axelson gap-bed lathe. 
Faceplate fixture is counter- 
balanced due to uneven weight 
distribution of set-up. 


offset this condition, a steel weight is bolted to 
the faceplate at a point opposite the overhang of 
the work-piece. 

Tungsten-carbide cutters are used, and a sur- 
face finish ranging from 50 to 60 micro-inches 
r.m.s. is maintained. Six different tools are em- 
ployed to complete the turning operations on this 
strut. All six tools are set up in individual tool- 
blocks which are, in turn, held in a Bakewell 
quick-change tool-holder. Changing tools from 
one operation to the next is accomplished in a 
matter of seconds, and the part is turned in a 


Fig. 2. Landing-gear pistons are 
ground to close limits of accuracy 
on this 86-inch swing Norton gap 
grinder. The piston is integral 
with the extension arm and axle. 


q ; 


Fig. 3. A twenty-four-tooth spline 
is milled and chamfered on a 
Giddings & Lewis horizontal bor- 
ing mill. The landing-gear strut 
is held between centers in a hand- 
indexing fixture. 


floor-to-floor time of approximately fifty-four 
minutes. Many types of struts are subsequently 
ground to maintain a tolerance of plus or minus 
0.001 inch. 

A Norton gap grinder with an 86-inch swing is 
shown in Fig. 2 being used for grinding a series 
of external dimensions on the piston assembly of 
a main landing-gear strut. The operations include 
the grinding of five diameters, one 0.093-inch 
corner radius, and one shoulder face. Grinding is 
maintained within a tolerance of plus 0.000 minus 
0.001 inch. 

Following these grinding operations, which are 
completed in 1.021 hours, the struts go through 
a series of milling, threading, boring, reaming, 
and chromium-plating operations. They are then 
returned for finish-grinding. An Arnold gage 
contacts the work while the grinding is in prog- 
ress to inform the operator when the desired 
dimension has been reached. 

Machining a twenty-four-tooth spline, Fig. 3, 
on the axle section of a piston assembly for a 
large aircraft landing strut is easily handled on a 
5-inch diameter spindle Giddings & Lewis hori- 
zontal boring mill. Each tooth on the 4.969-inch 
diameter spline must be aligned with the center 
line of the piston within 0.002 inch. To accom- 
plish this, the strut is located between centers on 
a hand-operated indexing fixture which has 
approximately a 7 to 1 reduction. This provides 
highly accurate tooth location and spacing. Each 
spline tooth is milled individually. Following 


Fig. 4. Line-boring bearing seats on a hori- 

zontal boring mill. A diametrical tolerance of 

plus or minus 0.0005 inch is held along the 
length of the 5-inch deep bearing bores. 


completion of the last tooth, the table is reset and 
the teeth are chamfered. 

Trunnion bearing holes, about 7/8 inch in 
diameter, are line-bored on another Giddings & 
Lewis horizontal boring mill. A main landing- 
gear strut, intended for use on a jet bomber, is 
located in a boring fixture mounted on a rotary 
table, Fig. 4. The bore is 20 inches long, of which 
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Fig. 5. Micromatic hones are employed on a 
Barnes three-spindle honing machine. The 
machine applies the finishing touch to three 
20-inch long by 3 3/4-inch diameter blind 


bores at the same time. 


5 inches at each end is held to a tolerance of plus 
or minus 0.0005 inch. Alignment between the two 
precision bored bearing seats must be held within 
plus or minus 10 minutes of arc. The accuracy 
with which the machining operations on this unit 
are carried out may be realized by noting the 
three dial indicators employed: one for gaging 
the vertical movement of the head; another for 
gaging the horizontal movement of the work- 
table; and still another for gaging the angular 
movement of the rotary table. 

Final sizing of cylinder bores is performed on 
the Barnes three-spindle honing machine seen 
in Fig. 5. The bore, which is 20 to 22 inches long 
and 3 3/4 inches in diameter, is a blind hole. 
However, a small opening passes through the end 
wall of the bore and provides drainage for the 
honing lubricant. Micromatic hones are used for 
the operation. 

Side plates of a tail-wheel strut assembly are 
shown being machined in Fig. 6. The parts are 
made from 7075-T (75S-T) aluminum plates and 
are being profiled on a four-spindle vertical 
Hydro-Tel milling machine in the illustration. At 
the right-hand side of the head may be seen the 
follower, template, and a profiling attachment. 
Metal removal is accomplished by high-speed 
steel, ball-nose end-mills. Not only is the periph- 
eral contour of the work-piece profiled, but also 
two elongated recesses are profile-milled in one 
face of the plate. 

After the plates are completely machined, 
bored, anodized, and painted, they are carefully 
inspected and delivered to the assembly area. In 
this section of the plant, Fig. 7, the various com- 
ponents are combined to form sub-assemblies, 
and then, finally, the completed strut assembly. 
The particular strut shown will be used as the 
tail-wheel landing gear on a carrier-based Navy 
fighter plane. 

The ability of the finished product to withstand 
the punishment to which it will be subjected 
throughout its normal lifetime can only be as- 
sured by rigid inspection of each component dur- 
ing its manufacture. A typical inspection of main 
landing-gear hydraulic cylinders is shown being 
performed in Fig. 8. 


Fig. 6. Profiling aluminum side plates for 

tail-gear assemblies on a Cincinnati Hydro- 

Tel. The operator is adjusting the coolant 
flow to each of four ball-nose end-mills. 
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Fig. 7. Assembling tail-gear components into finished units for Navy fighter 
planes. Solid rubber wheels denote carrier-based operations for the aircraft. 


Besides being inspected for dimensional accu- 
racy, welded members must pass torturous phys- 
ical tests. A Baldwin-Southwark hydraulic test- 
ing machine, Fig. 9, is used to test the welds for 
soundness. Loads up to 440,000 pounds per 
square inch are applied. This testing machine 


Fig. 8. Rigid inspec- 
tion is required dur- 
ing the manufacture 
of aircraft parts that 
are to be used under 
such punishing con- 
ditions as those that 
are encountered by 
landing gear aircraft. 


may be used for applying either tensile or com- 
pressive loads. 

The profiling operation on an aircraft strut 
may be seen in Fig. 10. The follower is tracing 
the outline of a wooden master pattern that is 
mounted on the right-hand side of a Cincinnati 
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Fig. 9. Weldments undergo vigorous tests to de- 
termine soundness of the welds. Here, a Baldwin- 
Southwark hydraulic testing machine applies a 
load of about 440,000 pounds per square inch. 


Hydro-Tel. On production runs, forgings are first 
turned and bored on a lathe, then profiled where 
necessary. With prototype jobs, however, the 
strut is hogged out of a solid forged-steel block. 
Forging of these parts is necessary to provide 
the dense, uniform structure needed for the 
heavy shock loads to be imposed upon them in 
service. 

Line-drilling of two lugs on an integral piston 
and axle unit is shown in Fig. 11. This drilling is 
to be followed by a line-boring operation. The 
work is being held in a temporary set-up on a 
Lueas horizontal boring mill. Because this is a 
prototype part, the holding arrangement seen 
suffices. At a later date, when production runs 
are scheduled, a fixture will be supplied. 

Landing-gear components are not the only air- 
craft units manufactured at this plant. Struc- 
tural segments, such as the one in Fig. 12, are 


ig. 10. A forged-steel aircraft strut is shown being profile-milled on a 
Cincinnati Hydro-Tel. The contour is traced from an accurate master 
pattern constructed of wood. This wooden pattern may be seen at the right. 
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Fig. 12. (Right) A two-part 
structural segment is lined up 
in a drill jig on a Fosdick ra- 
dial drill press. Holes are 
drilled and reamed and dowel- 
pins are inserted before un- 
clamping the segment. 


Fig. 11. (Left) Drilling and 
boring in-line holes through 
two lugs on a Lucas hori- 
zontal boring mill. Since 
this is a prototype job, no 
milling fixture is used. 


Fig. 13. (Left) The bosses 
on cast-aluminum main-gear 
trunnions are being strad- 
dle-milled on a Kearney & 
Trecker plain milling ma- 
chine. Special fixture aligns 
the trunnion end- 
milled bosses within plus or 
minus 0.001 inch. 
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also produced in quantity. This aluminum mem- 
ber will be located in a Boeing aircraft at the 
point where the wing joins the fuselage. 

This unit consists of two parts which are held 
in correct alignment by the drill jig shown. While 
located in the jig, holes common to both sections 
are drilled and reamed to diametrical tolerances 
of plus or minus 0.0005 inch. The center-line 
tolerances, however, are comparatively liberal, 
being plus or minus 0.010 inch. Dowel-pins are 
driven in place before the set-up is broken. 

Cast-aluminum main-gear trunnions are strad- 
dle-milled on a Kearney & Trecker horizontal 
plain milling machine, Fig. 13. Four 10-inch 
diameter inserted-blade side milling cutters ma- 
chine both sides of two trunnion bosses simul- 
taneously to maintain accurate spacing and 
alignment. The castings, which have been rough- 
bored prior to this operation, are located in their 
central bored hole on a special fixture, and aligned 
by placing a bar in the 2-inch diameter trunnion 
bores. Floor-to-floor time is fifteen minutes. 


Fig. 14. Ribs of a cast-aluminum segment are 
being milled (bottom) on a Pratt & Whitney 
“Kellermatic.” Machine movement is guided 
by a profiling template and follower (top). 
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Contour-milling of a '7075-T aluminum landing- 
gear support is being performed on the Pratt & 
Whitney “Kellermatic” seen in Fig. 14: This ma- 
chine is one of seven used for intricate contour- 
milling operations. Cuts are controlled by the 
action of a follower on the wooden profiling tem- 
plate mounted above the work-piece. Parts come 
to this machine after being previously rough- 
profiled, heat-treated, and straightened. Two cuts 
are taken during this finish-profiling set-up. The 
first cut is brought to within 1/16 inch of the 
completed shape, after which it is finish-milled 
to size. 

A main landing-gear strut is located in a test 
fixture, Fig. 15, which is used for pressure- 
cycling and final pressure-testing. Pressures of 
1500 pounds per square inch are employed for 
the test. A five-minute static load test, to which 
each strut is subjected, is shown being recorded. 
This test fixture is of the universal type and 
may be set up to accommodate all styles of land- 
ing-gear struts. 


Fig. 15. Pressure-testing a landing strut on a 

universal testing and cycling machine. The 

test is performed under a pressure of 1500 
pounds per square inch. 
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Advantages of Side- and 


End-Brazed Carbide Tools 


By D. C. CuisHoLM 

Aircraft Accessory Turbine Department 
General Electric Co. 
Schenectady, N. Y. 


manufacturing aircraft turbine parts at 

the General Electric Co., Lynn, Mass., by 
using carbide-tipped tools on which the carbide 
blanks are brazed either on the side or end of 
the shank instead of in a recessed pocket on top 
of the shank. Specifically these advantages are: 
increased tool strength, lower initial cost, lower 
maintenance cost, reduced diamond wheel wear, 
and smaller inventories of carbide blanks. 

With any carbide-tipped tool, strength is di- 
rectly proportional to the combined thicknesses 
of the carbide blank and the steel section of the 
shank that supports the blank. When the blank is 
located on the side of the tool, the thickness of 
both the carbide tip and the shank can be in- 
creased without affecting the over-all height of 
the finished tool. When the tool is of maximum 
size for a particular toolpost, and yet fails due to 


| —— major benefits have been obtained in 


lack of strength, it is usually necessary to de- 
crease either the feed or the depth of cut, or per- 
haps both. In most instances, however, with the 
use of side- or end-brazed tools, more of the ma- 
chine horsepower may be utilized. 

Since this type of tool is stronger, a smaller 
shank size may be used than would be possible if 
a top-brazed tool were used, provided all other 
machining factors remain unchanged. This, of 
course, means that the initial tool cost will be 
lower. 

Cost reduction is also realized because only two 
simple milling cuts are necessary on the shank 
and an easy sharpening operation on the carbide 
cutting edge. The milling cuts produce the front 
and side clearance angles. A secondary clearance 
angle on the side of the carbide blank need not 
be ground, as it is provided by the cuts taken 
previously on the steel shank. 
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Side relief ground jv 
only for width of 


Sidé clearance 
is never ground 


Fig. 1. Diagram of side-brazed carbide single-point cutting tools. Side 
clearance is milled directly into the shank and never has to be ground, 


Typical side-brazed carbide tools are shown 
diagrammatically in Fig. 1. The blank is brazed 
in such a position that it overhangs the steel 
shank 1/32 inch on both the top and front sur- 
faces. An end-brazed carbide tool is shown dia- 
grammatically in Fig. 2. In this case, the insert 
also extends 1/32 inch above the top surface of 
the shank. Besides providing clearance during 
machining, the overhang also prevents the possi- 
bility of the diamond wheel contacting the shank 
during tool grinding. After the tool has been 
ground for the second time, assuming that a tool 
wear of 1/64 inch is allowed between grinds, the 
tip may be merely heated with a torch and the 
insert slid up and forward 1/32 inch. 

The time required to relocate the carbide blank 
is more than offset by the reduction in time 
needed to regrind the tool. This is due to the fact 
that only the relief angle on the blank must be 


No milling 


on top of ] 


Only these surfaces 
must be ground 


reground, as the clearance angle is permanently 
milled on the side of the tool shank. The top of 
the carbide blank presents a much smaller area 
to the diamond wheel than does the same surface 
of a top-brazed tool, and can therefore be ground 
much faster. If a chip-breaker is ground in the 
blank, no other finishing operation is necessary 
on the top surface. 

The steel shank of the top-brazed tool is ground 
on an aluminum-oxide wheel and finish-ground 
on a diamond wheel. By contrast, the side-brazed 
tool needs no grinding on the steel shank, and the 
blank can usually be reground with a finish dia- 
mond wheel. This is possible because the area of 
the reground tip is approximately one-third that 
of a top-brazed tool. 

More regrinds are possible from this type of 
tool since more of the carbide tip is utilized for 
cutting. On a side-brazed tool, more of the tip 


Fig. 2. Diagram of end-brazed 
carbide tool. On this tool, as 
well as on the side-brazed 


poten types, 1/32-inch overhang is 
Jz overhang } be ground provided for clearance and 
grinding pur poses. 
Side relief Ground only 4 
Side clearance for width of 


fever 
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contributes to the strengthening of the tool. 
When a carbide blank finally fails in operation 
and must be discarded, the shank is retained be- 
cause it is still in its original condition. A new 
blank need only be brazed in place of the old one. 

This type of tool has been most successful 
when used for machining narrow grooves. In the 
case of grooves ranging from 1/32 to 3/8 inch 
wide, it is impractical to expect the narrow por- 
tion of steel supporting the carbide blank on a 
top-brazed tool to withstand the heavy cutting 
pressures involved. For example, on a 1/4-inch 
square shank ground as a 1/16-inch wide groov- 


Fig. 4. (Right) Contour-turning 

operation being successfully per- 

formed with a side-brazed tool 

bit. Failure on the part of the 

previously employed cutting tools 

at this point generally resulted 
in scrap. 
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ing tool and fitted with a 1/16-inch thick carbide 
tip, only 3/16 inch of steel height can support the 
blank. With a side-brazed tool, however, the total 
height of the carbide blank can be 1/4 inch, 
which will be sufficiently strong. 

Illustrated in Fig. 3 is a boring operation on a 
vertical boring mill. High-temperature alloy steel 
is being cut with a side-brazed tool. Prior to this, 
top-brazed tools failed consistently unless the 
cepth of cut was substantially reduced. 

A contouring operation, Fig. 4, illustrates an- 
other application of a side-brazed tool. The pur- 
pose of the ledge beneath the carbide blank is to 


Fig. 3. (Left) Heavy facing 
cut is being taken on a 
high-temperature alloy-steel 
work-piece. Side-brazed cut- 
ting tool stands up well dur- 
ing this vertical boring mill 
operation. 


a 
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increase the tool mass for strength and not to 
support the blank. Conventionally brazed tools 
often broke down during the operation. This re- 
quired an excessive amount of polishing to 
smooth out the section of the work where the new 
tool picked up the cut. 

A parting operation employing a carbige- 
tipped tool set up on a vertical boring mill may 
be seen in Fig. 5. The tool in this case is of the 
end-brazed type which easily withstands the high 
cutting pressures built up during the operation. 
A close-up view of the carbide tip is shown in 
Fig. 6. 

Observation of the tool for the first time 
usually prompts a question as to how well the tip 
is held. The answer is that the braze, while only 


Fig. 6. Carbide blank is brazed to the 
end of this steel shank for use in the 
parting operation shown in Fig. 5. 
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Fig. 5. An end-brazed 
tool is being used in 
a parting operation 
on a steel weldment. 
The strength of this 
type of tool construc- 
tion enables it to 
stand up under high 
machining pressures. 


0.002 inch thick, is sufficiently strong to hold the 
carbide blank. Furthermore, when the standard 
blank width serves as the blank height, a 
stronger carbide tool results. 

A reduction in the inventory of carbide blanks 
may be realized with the adoption of the side- and 


end-brazed types of cutting tools. It is necessary 
to stock only one series of carbide blanks, the 
1000 series. This reduces the inventory to 20 or 
25 per cent of the various blanks normally re- 
quired for top-brazed tools. 


* * * 


From Millstone to Dise Grinding 


The idea of using the side of a rotating circu- 
lar stone or abrasive disc for grinding is prob- 
ably as old as the art of grinding itself. The 
ancient millstone can be called the forerunner of 
today’s abrasive disc wheels. Then, as now, 
abrasive discs made an important contribution 
to man’s needs and welfare. 

No longer confined to milling grain, the mod- 
ern manufactured abrasive disc wheel is used, 
either singly or in multiple, in a wide range of 
applications from rough-surfacing to super- 
finishing; for processing non-metals as well 
as metals. With the advent of precision double- 
spindle disc grinding machines, production- 
minded industries recognized the advantages of 
producing two ground parallel surfaces simul- 
taneously, and began to adapt these disc grinders 
to their needs. The automotive industry is prob- 
ably the most outstanding example.—Grits and 
Grinds 
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Diamond 


Wheels 


By Joun I. Jenkinson, Engineer 
Bonded Products and Grain Division 
The Carborundum Co. 
Niagara Falls, N. Y. 


wheel life and cutting effectiveness on the 

one hand, and correct truing and cleaning 
practice on the other, is axiomatic. When high 
cost enters the picture, as in the case of diamond 
wheels, the relationship becomes even more sig- 
nificant. This article attempts to assist the shop 
using diamond wheels by reviewing some proved 
truing and cleaning methods. Distinctions are 
drawn according to the type of bond—resin, 
metal, or vitrified—because of the widely differ- 
ent characteristics of each. 

The broad term of “dressing”? diamond wheels 
actually involves either one or both of the fol- 
lowing: (1) truing the wheel face to its original 
or some desired shape; and (2) cleaning, or 
dressing, as it is usually called, the wheel face to 
remove glaze or matrix, thus exposing the dia- 
mond cutting points. The cleaning operation is 
less severe on the wheel, since it requires a 
smaller amount of bond removal. 

Truing sometimes necessitates the removal of 
a considerable amount of the diamond matrix, 
with the loss of perfectly good diamonds. Exces- 
sive dressing—either through the use of a faulty 
procedure or the wrong abrasive—materially 
shortens wheel life. To conserve diamonds, the 
wheel face must be “open” so that the cutting 
action can be most effective. When the face be- 


T= close relationship between grinding 


Getting the Most Out of Your 


comes glazed or distorted, cleaning or truing is 
mandatory and should be undertaken with great 
care to retain the original shape. 


Truing the Diamond Wheel 


Straight (No. 1) type diamond wheels can be 
trued by three different methods. In the first, the 
wheel remains on the grinding machine spindle 
and runs at operating speed. Truing is performed 
by an abrasive wheel mounted on a toolpost 
grinder at an angle of 30 degrees to the machine 
spindle. This produces a scuffing or scrubbing of 
the diamond wheel face. For metal- or vitrified- 
bonded diamond wheels, a silicon-carbide vitri- 
fied dressing wheel, 100 grit, M grade, running 
at a maximum speed of 6000 surface feet per 
minute, is recommended. Stock removal from the 
diamond face should be very slow, about 0.0005 
to 0.001 inch per minute. For resin-bonded dia- 
mond wheels, an aluminum-oxide vitrified dress- 
ing wheel, 100 grit, M grade, should be substi- 
tuted. Surface speed remains the same. : 

The second truing method consists of support- 
ing the diamond wheel between flanges on the 
work-centers of a cylindrical grinding machine. 
The abrasive dressing wheel is mounted on the 
spindle of the machine. With the diamond wheel 
rotating at 200 surface feet per minute, the table 
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Fig. 1. The diamond wheel, sup- 
ported between centers, is trued 
by traversing the face of a sili- 
con-carbide wheel mounted on 
the grinding machine spindle. 


is traversed back and forth for the truing, as dressing wheel, 100 grit, M grade, for resin- 
is shown on the Landis grinder in Fig. 1. The bonded diamond wheels. 
same dressing wheel designation and speed are Cup, dish, and other side-grinding types of 
recommended as before. diamond wheels—with resin, metal, or vitrified 
The third method employs a brake-controlled bonds—can be trued by machine grinding, using 
truing device. As in the first method, the diamond the same abrasive wheel recommendations as 
wheel remains on the grinding machine spindle previously described, or by the method demon- 
and runs at operating speed; and the abrasive strated in Fig. 2. In the illustration, a cup type 
dressing wheel is presented at a 30-degree angle. metal-bonded wheel is being trued by hand- 
Here again, recommendations are for a silicon- lapping on a cast-iron plate covered with loose 
carbide vitrified dressing wheel, 100 grit, M abrasive grain. Lapping is performed with a fig- 
grade, for metal- or vitrified-bonded diamond ure-eight motion, the wheel being turned slightly 
wheels; and for an aluminum-oxide vitrified after each motion is made. 


Fig. 2. A cup-wheel is trued by 
hand-lapping in a figure-eight 
motion on a cast-iron plate which 
is covered with loose silicon- 
carbide grain. 
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Fig. 3. An aluminum-oxide 
dressing stick removes glaze from 
the resin-bonded diamond wheel 
of the grinder. A light load can 


be removed with pumice. 


For diamond wheels of 80 to 180 grit, a silicon- 
carbide abrasive grain, 60 to 100 grit, should be 
used ; and for wheels of 220 to 320 grit, a silicon- 
carbide abrasive grain of 220 grit. An aluminum- 
oxide abrasive grain of 280 grit is recommended 
for lapping diamond wheels of 400 grit, or finer. 
Lapping can be done wet or dry. A glass plate 
can be substituted for the cast-iron one. 


Cleaning the Diamond Wheel 


Metal- or vitrified-bonded straight type wheels 
can be cleaned with a silicon-carbide vitrified 


Fig. 4. An aluminum-oxide 
block is held on the magnetic 
chuck of a rotary table type 
grinder. Chuck rotates slowly 
and spindle at operating speed. 


dressing stick, 80 grit, M grade. The stick is ap- 
plied manually to the face of the wheel while run- 
ning at operating speed. Normally, contact for 
a minute or so removes glaze and load, and re- 
stores cutting efficiency. 

A newer method of cleaning metal-bonded dia- 
mond wheels employs a wire brush. The brush 
must be rigidly mounted and must rotate at ap- 
proximately 3600 R.P.M., with the diamond 
wheel running at the same speed. A lathe and 
toolpost grinder set-up is satisfactory, provided 
the diamond wheel, which is mounted on the 
lathe spindle, can attain the necessary speed. An 
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8-inch diameter brush having 0.016-inch wire is 
recommended. The advantage of this method is 
that the brush can scrub away the wheel matrix 
without dislodging the diamonds. This naturally 
results in much longer wheel life and consequent 
lower grinding costs. 

Resin-bonded wheels are cleaned with an 
aluminum-oxide vitrified dressing stick, 120 grit, 
H grade. The manner of performing this opera- 
tion on a wheel mounted on a Gallmeyer & Liv- 
ingston surface grinder is shown in Fig. 3. 
If the wheel is only lightly loaded, it can be 
cleaned with a piece of pumice or an aluminum- 
oxide vitrified stick, 500 grit, F grade. 

Similar methods are employed to clean the 
side-grinding diamond wheels. In the heading 
illustration, for example, the glaze on a fine grit 
resin-bonded wheel mounted on a Blanchard sur- 
face grinder is removed with an aluminum- 
oxide vitrified stick, 500 grit, F grade. 

When heavily loaded or glazed, wheels on this 
machine can be cleaned as follows: A large ring 
type shellac-bonded silicon-carbide wheel, 320 
grit, T grade, is cemented to a steel plate which, 
in turn, is positioned on the magnetic chuck of 
the machine. This chuck should be rotated at 
about 12 R.P.M. The spindle, not rotating, is low- 
ered until the diamond wheel face just overlaps 
the wall thickness on the edge of the abrasive 
wheel. Since the abrasive wheel is powered, the 
diamond wheel will turn freely when contact has 
been made. 

An alternate method, illustrated in Fig. 4, has 
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an aluminum-oxide vitrified block, 500 grit, 
F grade, mounted on the magnetic chuck. The 
chuck rotates at about 12 R.P.M. and, in this 
instance, the spindle also is powered, running at 
operating speed. A very light down feed is used 
with a moderate flow of coolant. 

Thin metal-bonded wheels, such as those used 
on cut-off machines, can be cleaned by a short 
pass through a material like sandstone, lime- 
stone, groggy type refractory brick, or cinder 
block, or through the stub of a discarded abra- 
sive wheel. Care must be taken to avoid too long 
a contact, since these materials are highly 
abrasive and will reduce wheel life. With this 
method of cleaning, the wheel operates in the 
same manner as normally employed in produc- 
tion cutting. 

The glaze can also be removed from this type 
of wheel and the diamond section sharpened with 
a silicon-carbide vitrified dressing stick, 80 grit, 
M grade. This stick is seen in Fig. 5 cleaning a 
diamond wheel on a Felker cut-off machine. The 
stick can be plunged directly into the periphery 
of wheels of less than 12 inches in diameter. For 
larger wheels, the stick should be applied to the 
two faces as well as to the periphery of the dia- 
mond rim. 

Resin-bonded cut-off wheels can, in many in- 
stances, be satisfactorily cleaned with an alumi- 
num-oxide vitrified dressing stick, 120 grit, 
H grade. If the load or glaze is light, plunging 
block or stick pumice into the wheel will do an 


effective job. 


Fig. 5. A dressing stick is em- 

ployed to clean the diamond 

wheel of this cut-off machine, 

while it runs at the normal oper- 
ating speed. 


| 
| 
‘ 
| 
q 


MACHINERY, January, 1955—169 


Chain Manufacture Links 


Good Methods and Machines 


By Epcear Associate Editor 


output of automotive timing chain flows 

from the Ithaca, N. Y., plant of the Morse 
Chain Co., a Division of the Borg-Warner Cor- 
poration. The company also produces roller and 
silent chain, sprockets, couplings, and clutches 
for railroad equipment, construction machinery, 
Diesel engines, and turbines. Described here are 
some methods and machines in operation at the 
plant. 

Manufacturing techniques for both silent chain 
and automotive timing chain are built around 
Morse’s exclusive joint design, one variation of 
which is illustrated in Fig. 1. There are two 
hardened steel alloy pins in the joint—a rocker 
pin and a seat pin. These pins are so shaped in 
cross-section as to have no movement in their re- 
spective link plates; when the chain engages and 
wraps around the teeth of a sprocket, the only 
movement in the joint is the rocking action be- 
tween the pins. 


BOUT 65 percent of the total domestic 


Each pitch of chain has its own link-plate di- 
mensions, with pin-hole sizes to correspond. The 
punches and dies used to produce the holes in the 
link-plates have, of course, the same cross-section 
as the rocker pins and seat pins. 

Punching and blanking of the link-plates from 
coiled stock are progressive operations, per- 
formed by batteries of Minster and V & O open- 
back inclinable presses. The presses are paired 
in tandem. Hitch feeds, automatic reel un- 
winders, and stock choppers provide a high pro- 
duction rate from each battery—as high as 800 
link-plates per minute. 

Because of their necessarily slender configura- 
tion, the punches have a relatively short life. 
This fact, coupled with heavy press schedules 
for a wide variety of chain pitch sizes, keeps the 
tool-room busy supplying punches. After being 
centerless-ground cylindrically, the punches are 
form-ground on a Brown & Sharpe No. 5 sur- 
face grinding machine to the required shape. 
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When the chain 


Fig. 1. 
wraps around the sprocket, 
the only movement in the 
joint is the rocking action 
between the pins. 


Wheels used in form-grinding the punches are 
crush-trued, as can be seen in Fig. 2. 

Crush-truing is well adapted to the company’s 
punch requirements. In this practice, a master 
roll having the desired punch section cut in its 
periphery is fed upward under heavy pressure, 
or crushed, into an aluminum-oxide wheel. The 
roll, made of Meehanite, is supported by a ball- 
bearing trunnion fixture so that it is free to ro- 
tate. A low spindle speed is necessary during the 
crushing, provided for by routing the drive 
through a gear reduction unit. 

When the reverse of the roll form has been 
produced in the periphery of the wheel, the table 
of the machine is shifted to bring the work- 
fixture into grinding position, as seen in Fig. 3. 
This fixture is set up on the table so that the axis 
of the punch is in line with the master roll. Only 
three roughing passes and one finishing pass are 
needed to complete the punch form in the work. 
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The wheel operates at conventional grinding 
speeds, but the table feed is greatly reduced. In 
Fig. 4, drawings illustrate the shape of one of the 
punches, as well as the relationship of the grind- 
ing wheel to the dressing roll and the punch. 

Crushing the shape of the punch section into 
the wheel is performed with more facility and in 
considerably less time than would be required to 
true the wheel to the same shape with a diamond. 
The crush-trued wheel has a long life, and when 
reconditioning is necessary, only a thin layer of 
dulled abrasive grains need be displaced. Stock 
is removed rapidly, and the wheel remains cool 
and free-cutting. 


Heat-Treating the Parts 


Elimination of the foundry, part of a current 
plant rehabilitation program, has enabled the 
company to rearrange and expand its facilities 


Fig. 2. The master roll is 
crushed into the periphery 
of the grinding wheel used 
to produce the punch sec- 
tion. The roll remains per- 
manently in line with the 
work fixture on the grind- 
er table. 
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Fig. 3. After the reverse 
of desired shape has been 
crushed into the wheel, 
the table is shifted to 
bring the work-fixture into 
the grinding position. 


for heat-treating. Two areas, instead of four, sim- 
plify the materials-handling problem, and per- 
mit a natural flow of work from preceding 
operations. In planning the new heat-treating 
departments, emphasis was placed on increasing 
the oil-quenching rate by strong agitation. Two 
Dow batch furnaces with propeller-circulated oil 
currents and new Surface Combustion continu- 
ous furnaces with high-volume quench oil circu- 
lating pumps make possible a close approach to 
the metallurgical goal of full hardening. 


One of the newly installed rotary gas carbur- 
izing furnaces is illustrated in Fig. 5. The unit is 
shown tilted at the completion of a two-hour 
cycle for a 200-pound charge of link-plates. 

During the cycle, the charge is rotated steadily, 
insuring complete mixing and uniform heating. 
The parts are discharged from the furnace into a 
quenching basket submerged in a sub-floor oil 
tank through which oil is pumped at a rate of 750 
gallons per minute. To unload the basket, it is 
first raised by a cable hoist, as in Fig. 6. This 


Fig. 4. The shape of the 
punch section is a repro- 
duction of the section of 
the truing roll periphery. 


WORK 
(ENLARGED VIEW) 
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Fig. 5. The rotating furnace is tilted forward te 
discharge a batch of carburized link-plates into 
the sub-floor quenching basket. 


view shows the series of cones of the basket 
through which the parts drop. The cones serve to 
agitate the parts thoroughly during their fall 
through the rising column of circulating oil. As 
the basket is elevated, a steel safety “doughnut” 
rises and floats on top of the tank. 

One of the heat-treating operations is of in- 
terest because of the novel application of the 
company’s own duplex chain. The equipment in- 
volved, seen in Fig. 7, is used for annealing the 
ends of automotive timing chain pins. Previously 
carburized, the pins must be annealed at their 
ends for riveting after the chains are assembled. 

From a slide-actuated hopper, the pins drop 
through flexible tubes, assuming positions across 
duplex chains serving as conveyors running 
around the two sides of the mechanism. There are 
three tubes to each chain. The chains move inter- 
mittently, each time advancing a distance equal 
to three times their pitch. Gates at the discharge 
end of the tubes function in time with this move- 
ment, discharging a pin through each tube simul- 
taneously into the chain. 

Arranged along the line of travel of the pins 
are rows of gas jets, three on each side of the 
chains. The intermittent movement of the chains 
indexes the pins opposite the jets, with a dwell 
interval sufficient for the pins to reach annealing 
temperature. Subsequently, the pins are ad- 
vanced, falling into chutes as the chains wrap 
around their forward sprockets. 


Machines Now Assemble Chains 


Today, assembly of chains is largely mecha- 
nized. Machinery for it is intricate and special, 
developed and constructed in the main by com- 
pany personnel. In some instances, efficient units 
have been built around standard machine tools. 
Certain pitches of roller chain, for example, are 
assembled on Denison presses equipped with spe- 
cial loading mechanisms. In Fig. 8 is shown one 
of these machines, equipped with an indexing- 
dial table for the assembly of roller chain link- 
plate sections. 

When each of the work-fixtures on the table is 
indexed to pass the operator’s station, it is loaded 
with one link-plate, two bushings, and two roll- 
ers. At a station immediately ahead of the press 
ram, another link-plate is automatically thrust 


Fig. 6. Here, the quenching basket is elevated and 
drained before the charge is removed. Location of 
tanks between furnace rows saves floor space. 
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Fig. 7. The ends of automotive timing chain pins 
are annealed during the interval in which the pins 
are indexed opposite the gas jets. 


forward from a stack, dropping over the bush- 
ings. In the subsequent index to the ram, the 
link-plates are pressed over the bushings. 

For another pitch, two adjacent Denison 
presses, seen in the heading illustration, can as- 
semble a roller chain of any required length. 
Pins, bushings, and rollers are automatically fed 
from hoppers and join roller and pin link-plates 
stacked on the presses to form the chain seen in 
the right-hand foreground of the illustration. 

Both projecting ends of the pins in roller chain 
are spin-riveted simultaneously and automati- 
cally on company-designed machines, one of 
which is illustrated in Fig. 9. This particular 
view shows a 138/4-inch pitch chain in work. 
From a horizontal runway, the chain is engaged 
by a large sprocket which indexes and positions 
it so that each joint is aligned in turn between 
two opposing spinning heads. 

A free-turning hardened concave roller is 
cross-pinned in the spindle of each head. Syn- 
chronized with the indexing of the sprocket, the 
spindles move in laterally against the pins, ro- 
tating in opposite directions in a cycle of several 
seconds. The spindles then retract and the 
sprocket indexes automatically, aligning the next 
pin. 

A battery of ingenious assembly machines is a 
contributing factor in the company’s high pro- 


Fig. 8. Equipped with an indexing dial, 

this conventional press has been con- 

verted to a semi-automatic assembly ma- 
chine for link-plate sections. 


duction of automotive timing chain. One of the 
machines is shown in Fig. 10. Rods positioned 
around an indexing dial hold alternate stacks of 
bushing link-plates and pin link-plates. A split 
hopper contains the pins and the bushings. 
While indexing, a pin and a bushing dropping 
from the hopper are plunged into position over 
the periphery of the dial. At each station, the 
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pins pick up their respective links, which are 
thrust by fingers into the dial periphery from the 
bottom of the stacks. 

Each time the machine has assembled a fin- 
ished chain length, an outer link-plate is auto- 
matically omitted. Later, a timing-mark link- 
plate is inserted here. A telltale light flashes 
when this joint has cycled through the machine, 
and the operator inserts a short, temporary pin. 
In this way, the chain can be wound in a con- 
tinuous spiral, as seen on the table in the fore- 
ground. Subsequently, the chain is run in and 


Fig. 10. Stacks of bushing link~plates 
and pin link-plates are positioned 
alternately and thrust on the dial at 
graduated levels to build up the 
chain to required thickness. 
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Fig. 9. The ends of the pins are riveted 
by concave rollers that spin simultane- 
ously, but in opposite directions. 


roll-riveted on another special machine, then sep- 
arated into required lengths. 

In Fig. 11 is a view of one of the stackers. 
There are separate tumblers for the two kinds of 
links. Before traveling down the chutes, links 
are aligned in a common direction. A rejecting 
mechanism blocks the travel of any links inad- 
vertently mixed in the wrong tumbler. One of 
the pairs of stacking rods can be seen extending 
backward from the bottom of the chute. 

Assembled chains are subjected to a series of 
100 per cent inspections, one of which is illus- 
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trated in Fig. 12. Here, automotive timing chain 
is being carefully checked for length. In the ma- 
chine used for the test, the chain runs around a 
pair of sprockets. One of the sprockets is 
mounted on a motor-driven spindle and the other, 
on a sliding carrier. 

In inspecting the chain, the carrier is first 
moved toward the driving sprocket by means of 
a lever, so that the chain can be quickly posi- 
tioned. Then, with the chain in motion, a thrust 
of the lever in the opposite direction places the 
chain under tension, at the same time backing 
the carrier against the anvil of a dial indicator. 
Initially set from a master chain, the indicator 


Fig. 12. In a rapid 100 per cent inspec- 

tion cycle, chain lengths are checked 

while running and under tension by 
means of a dial indicator. 


Fig. 11. Rods for automotive timing- 

chain assembly machines are here 

automatically stacked with link- 
plates from the tumblers. 


affords close control of chain length in an inspec- 
tion cycle that is only a matter of several sec- 
onds. In a subsequent inspection, performed man- 
ually, the chains are flexed to uncover any exces- 
sive joint stiffness. 

A metallurgical and chemical department car- 
ries on a full time research program at the Ithaca 
plant. In addition, this department creates and 
maintains standards for all purchased materials, 
standards for manufacturing, and standards for 
the operation and maintenance of all heat-treat- 
ing equipment. A statistical quality control sys- 
tem is in effect for the in-process inspection of 
all chain components produced. 
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Fig. 14. For ease in assembly over a turbine shaft, 

the large sprocket seen on the boring mill is cast 

in two half-sections which are bolted together for 
the machining operations. 
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Fig. 13. The 1-inch pitch roller chain being in- 
spected must meet a tensile specification of 14,500 
pounds per square inch. 


Steel is tested, identified, and assigned a stock 
number by means of which it is closely controlled 
during the manufacturing. Finished chain is in- 
spected for adherence to the specifications of the 
Association of Roller and Silent Chain Manufac- 
turers. In Fig. 13 is seen a routine tensile test be- 
ing performed on a Riehle machine. Here, 1-inch 
pitch roller chain must meet the tensile specifica- 
tion of 14,500 pounds per square inch. 

Sprocket manufacture is another Morse ac- 
tivity. Production of the smaller sprockets, to- 
gether with that of clutches and flexible cou- 
plings, is concentrated at the Detroit plant and 
the larger sprockets at Ithaca. 

In Fig. 14, the illustration shows an operator 
turning, facing, and boring a typical large 
sprocket which will be installed in a steam tur- 
bine. The sprocket is cast in steel in two half- 
sections. After the mating surfaces are faced, the 
sections are bolted together for machining. Later, 
the sections are separated for assembly over the 
turbine shaft. 

The 28.750-inch inside diameter must be held 
te a tolerance of plus 0.001 inch, minus 0.000 
inch, and face run-out to within 0.010 inch total 
indicator reading. Carbide tooling is used on the 
King 72-inch boring mill used for the operation. 
Cutting speed is in the range of 450 surface feet 
per minute. Later, 120 teeth for a 1-inch pitch 
rulier chain are cut around the sprocket. 


* * * 


Evaluating Apprentices 


What does it cost to train apprentices? To what 
extent do they pay for their training by the work 
they perform during their apprenticeship? What 
is their potential value as journeymen after com- 
pleting their training? 

How to figure out the answers and determine 
the progress and ability of apprentices during 
their training are explained in a 24-page pam- 
phlet entitled “Evaluating Apprentices,” issued 
by the Bureau of Apprenticeship, U. S. Depart- 
ment of Labor, Washington 25, D. C. 


* * 


Misnomer 


The nickel silver family of alloys contains no 
silver whatsoever, but are alloys of copper, 
nickel, and zinc. They form tough, durable bases 
for plated flatware, such as knives, forks, and 
spoons. 


_ va. 
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Producing 
Rocket-Launching 
Tube Assemblies 


By L. H. Cooper, General Manager 
Aircraft Division, Rheem Mfg. Co., 
Downey, Calif. 


OCKET-LAUNCHING tube assemblies are 

now completely fabricated at the Aircraft 
Division of the Rheem Mfg. Co., in Downey, 
Calif. After accepting an ordnance contract, 
plant personnel went to work designing, install- 
ing, and tooling up a complete production line 
in record time. 

Actually, the launching tube is an assembly 
of two tubes (forward and aft) and a collar. All 
are of stainless steel; the tubes originate as flat 
sheet and the collar as bar stock. For the forward 
tube, the sheet is sheared and blanked to size, 
then rounded on a press brake in three steps. The 
first step curls the edges to the tube radius, at 
the same time producing an inverted radius along 
the center, which gives the sheet the appearance 
of a shallow “W” in cross-section. In the second 
step, illustrated in Fig. 1, a cylindrical punch 
reverses the radius of the center, thus developing 
the tube shape. The third press-brake step closes 
the tube so that after its spring-back there is a 
1/4-inch overlap of the seam for welding. 

Tack-welding then follows on two company- 


Fig. 1. In the second press-brake 
step, the punch reverses the center 
radius produced in the first step. 


designed machines called “poke” welders be- 
cause of the manner in which the tube is posi- 
tioned over a vertical arbor. On the first welder, 


three U-shaped extruded stainless-steel strips, 
known as lands, are tacked along the inside of 
the tube. These lands serve as guides in launch- 
ing the missile. The heading illustration shows 
the arbor being prepared with one of the lands. 
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Three pairs of parallel grooves, radially spaced 
120 degrees apart, receive the legs of the lands in 


the copper body of the arbor. 

The tube is slipped over the arbor and on a 
three-position indexing nest, and the lands are 
checked for clearance, as seen in Fig. 2. After 
clamping, a counterbalanced twin-headed gun on 
a vertical slide behind the arbor is lowered to 
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Fig. 2. The operator checks the clearance of the lands 
before tack-weiding them to the inside of the tube. 


contact the work. Standard spot-welding com- 
ponents are used to tack each of the lands in 
sequence. On the second poke welder, the seam 
of the tube is tacked. 

Finish-welding of the lands and the seam is 
performed on a special Taylor-Winfield machine, 
Fig. 3. The work-fixture is moved under the 
direction of the welding wheel. A slope control 
permits the machine to produce a heavy weld. 

Upon completion of the welding, the forward 
tube is sized in a hydraulic expanding apparatus, 
Fig. 4, which was developed at Rheem. The tube 
is positioned in a close-fitting, heavily reinforced 
cylinder. One section of the cylinder is enlarged 
so that the aft tube can also be accommodated. 
A neoprene bladder is inserted in the tube, the 
hatch (in the hands of the worker in the illus- 
tration) is attached and locked, and hydraulic 
fluid is pumped into the bladder at pressures up 
to 4500 pounds per square inch. In the process, 
the tube is expanded and work hardened at the 
same time. 

Aft tube fabrication is similar except that the 
stainless-steel sheet used is annealed stock. Here 
again, the tube is formed in three press-brake 
steps, and then welded automatically in an inert- 
gas atmosphere. After the tube is expanded, the 
inside is burnished in a broaching operation, and 
holes are punched on the 125-ton Warco press 
seen in Fig. 5. 

The stainless-steel collar is bored, chamfered, 


Fig. 3. Here the seam and the 
lands are roll-welded following 
the tacking operation. 


Fig. 4. Inserting the neo- 


prene bladder preparatory 
to the expanding and work 
hardening of the tube 


turned, and cut off from 3 1/2-inch bar stock on 
a Cleveland automatic screw machine. It is then 
grooved on a horizontal boring mill and inter- 
nally thread-ground on an Ex-Cell-O machine. 

In the assembly area, forward and aft tubes 
are pressed together hydraulically and _ spot- 
welded. The collar is then force-fitted on and 
welded. After a comprehensive final inspection, 
the exterior of the finished assembly is given a 
coat of non-glare paint. 


Boom in Light Metal Manufacture 


Nearly 22,000 companies in the United States 
now manufacture light metal products, compared 
with only 4000 ten years ago, according to an 
industry survey. Manufacturers, making every- 
thing from airplanes to zippers of aluminum, 
total 15,280. In addition, there are 4050 fabri- 
cators and 2619 die-casters and foundries pro- 
ducing light metal components. 


Fig. 5. In a single set-up, a cam-action die punches a series of holes in the aft tube. 
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Low-Cost Method of Eliminating 


Wrinkles in Forming Aluminum 


By R. Staff Assistant 
and C. A. Buair, Plant Engineer 
Aircraft Division, Twin Coach Co., Kent, Ohio 


O eliminate wrinkling of sheet-metal parts 
during rubber-pad forming on hydraulic 
presses, the Aircraft Division of Twin 
Coach Co., Kent, Ohio, employs draw clips to 
restrict the flow of metal during forming. Devel- 
opment of the draw clips was based on those 
described in the article “Forming Sheet Metal 


Fig. 1. Draw clip is slipped over 
edge of blank to prevent forma- 
tion of wrinkles during rubber-pad 

forming operation. 


with Low-Cost Tools,” published in March, 1952, 
MACHINERY, pages 186 through 191. 

The draw clip consists of two flat sheets made 
of aluminum and a bottom plate of cold-rolled 
steel, secured together by screws. The center 
spacer is shaped to match the contour of the 
part to be drawn; the top sheet is cut to the 


Fig. 2. Confining block which backs up 
draw clip is shown at upper right, while 
clip is seen in operator’s hand. 


182—-MACHINERY, January, 1955 


| 
3 


shape of the form block (with allowance for 
thickness of the metal to be formed) ; and the 
bottom plate exactly matches the outline of the 
form block. It is only necessary for the clips to 
enclose those portions of the blank where wrink- 
ling would occur. 

Parts made from 0.064-inch thick, 2024-0 
(24S-O) aluminum alloy are formed in this way 
at Twin Coach on a 500-ton hydraulic press. A 
form block is placed on the lower platen of the 
press, and the blank to be formed is placed in 
position on the block by means of locating pins. 
The draw clip is slipped over the edge of the 
blank, as seen in Fig. 1. 

When the press ram descends, the rubber pad 
in the upper platen envelops the block and forms 
the blank to the required shape. The draw clip 
shrinks the excess metal, thereby preventing the 
formation of wrinkles, and becomes disengaged 


from the part at the completion of the forming 
operation. 

Initial applications of the draw clip were made 
without a base or confining block. In such cases, 
wrinkles were completely eliminated, but the 
flange on the formed part would spring back and 
be approximately 15 degress from the required 
right-angle bend. When a base and confining 
block were added, they served to back up the 
draw clip and confine the rubber pad for added 
pressure. This effectively prevented opening up 
of the flange, while continuing the wrinkle- 
eliminating features. 

A confining block is shown, out of position, at 
the upper right in Fig. 2, while the draw clip is 
seen being held in an operator’s hand. Cost of 
this tooling is minor compared to the previous 
expense of hand-finishing that was required to 
remove wrinkles and correct the flange. 


Boring Tool Gage Reduces 
Set-Up Time 


Adjustment of boring tools at Temco Aircraft 
Corporation, Dallas, Tex., has been speeded up 
by means of the simple gage shown in the illus- 
tration. This gage permits the tools to be set to 
within 0.0001 inch of the desired position in a 
few minutes. It is constructed to adjust the tools 
to only one setting, and is used only in cases 
where the bore size is constant for a large volume 
of work. 

Need for a gage of this type was noticed by 
operators of an Ex-Cell-O machine used to bore 
holes in a large number of castings. Although the 
boring cycle required only fourteen minutes, it 
sometimes took operators the same amount of 
time between cycles to check the adjustment of 
the three cutters on the boring-bar by means 
of micrometers. 

The device now employed is a combination 
step and dial indicator gage, mounted on a small 
V-block. A clamp fits slots in the sides of the 
block, and holds the entire 4 1/2- by 1 3/4-inch 
device on the boring-bar. The stepped part of the 
gage overhangs the cutters when the gage is se- 
cured on the boring-bar. Each of the three steps 
on the gage is cut so that it marks the desired 
radius of sweep for its respective tool. Tools are 
adjusted by set-screws so that their tips touch 
the steps. 

For the third tool—the one that makes the 


setting third tool to within 0.0001 inch. 


Combination step and dial indicator gage reduces set-up time 
in adjusting three tools on boring-bar. Dial indicator permits 


last, deepest, and most exacting cut—a 0.0005- 
inch Federal dial indicator gage is used to pro- 
vide extreme accuracy. The indicator is mounted 
on top of the step gage and is actuated by a 
plunger which the tool tip touches when it is 


flush against its step. The gage is set so that it 
reads zero when the tool adjustment is correct 
within 0.0001 inch. Since this gage has been in 
use, hand-honing after boring has not been neces- 
sary, and set-up time has been reduced at least 
one-half hour a day. 
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Huge Band-Sawing Machine 
Features Remote Control 


IANT band-sawing and filing machines, 

believed to be the world’s largest, are in 

operation at Alcoa’s aluminum extrusion 
plant, Lafayette, Ind., for cutting intricate open- 
ings in extrusion dies weighing up to 10 tons, 
stretcher jaws, and aluminum ingots. The dies 
are employed in extrusion presses ranging up to 
14,000 tons in capacity, while the jaws are used 
on a 3,000,000-pound stretching machine. The 
high-strength extruded aluminum shapes, from 
30 to 110 feet in length and up to 34 inches in 
width, make possible the economical construction 
of guided missiles and supersonic planes. 

The DoAll band-sawing machine, Fig. 1, stands 
15 feet 10 inches high, weighs 16,000 pounds, and 
occupies a floor space of 21 by 17 feet. It em- 
ploys 40-foot saw bands to slice through steel die- 


Fig. 1. This giant band-sawing machine standing 
almost 16 feet high can handle pieces up to 26 
inches thick by 52 inches in diameter. 
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blocks up to 26 inches thick and 52 inches in di- 
ameter. Three tables, stacked vertically one on 
top of the other, are provided to hold and ma- 
nipulate the heavy work-pieces. 

Movement of the work into the saw and opera- 
tion of the machine are accomplished electrically 
and hydraulically, and are controlled by the op- 
erator from a station suspended from the head of 
the machine and located over the machining area. 
The operator is seated in the control station, as 
seen in Fig. 2, and has a close-up view of the cut- 
ting action through a viewer that uses a peri- 
scope-like arrangement of mirrors. The height of 
the station can be adjusted electrically over a 28- 
inch range, and the station can be rotated man- 
ually through 90 degrees and swung out over the 
working area. 


Fig. 2. Remote operation is performed from an ele- 
vated control station over machining area. View of 
cutting action is obtained through “periscope.” 


Fig. 3. On this machine, the work is 

stationary on the table and the file 

is directed against the work by mov- 
ing lightweight hinged frames. 


The operator guides the work into the saw, 
along any curved or straight lay-out line, by 
means of a steering-wheel control. This control 
is connected with an electronic brain that auto- 
matically coordinates the movements of the three 
individually motor-driven tables. To move the 
work into the saw blade, the operator pushes the 
wheel forward; to retract the work, he pulls 
the wheel toward him. By turning the wheel to 
right or left, the work is automatically rotated 
in the same direction. 

An indicating control system using strain 
gages is provided to keep the operator informed 
of the pressure between the work and the saw 
band. This pressure is maintained at the value 
set by the operator, and automatic safety checks 
will stop all table motion before the cutting and 
feeding forces become excessive. Controls are 
also provided for adjusting and maintaining saw- 
band tension, adjusting upper saw guide posi- 
tion, shifting saw speed ranges, varying saw 
speed within a range, and tilting the three saw- 
band carrier wheels to “track” the saw band. 

Saw-band speeds can be varied from 50 to 2000 
feet per minute. Sharp radii from 1/16 inch up- 
ward can be cut because bands as narrow as 3/32 
inch can be used. The maximum band width is 
11/2 inches. An air jet removes chips from the 
lay-out line on top of the work-piece, and a recir- 
culating coolant system is provided. The combi- 
nation work-table feeding speed and rotary mo- 
tion through 360 degrees are infinitely variable 


from 1/16 inch to 32 inches per minute and 0 to 
3/4 R.P.M. by electronic controls. 

The band can rapidly contour-saw directly to a 
lay-out line. Unwanted material can be removed 
in sections. Male and female jaws for the stretch- 
ing machines can be shaped simultaneously from 
one piece of steel in one operation. Sections re- 
moved from the die-blocks in band sawing are 
salvaged for other jobs. 

After the extrusion dies have been machined 
on the band saw, the die aperture is finished on 
the DoAll filing machine seen in Fig. 3. This 
large machine has a throat capacity of 38 inches 
and a capacity for filing work 19 inches thick 
over a 30-inch diameter working area. 

A unique feature of this machine is that the die 
is not directed against the file, but remains sta- 
tionary on the work-table. Instead, the file is di- 
rected against the die by moving the filing head 
frame and intermediate frame while rotating the 
file to the proper angle. By using a hinged con- 
struction for the head and intermediate frames 
(with anti-friction bearings used for the hinges), 
and an aluminum box type construction, the jig 
filing head can be swung with negligible effort in 
finishing the die apertures. 

Infinitely variable filing strokes from 50 to 350 
strokes per minute are available. A variety of file 
shapes from 9 to 23 inches in length can be used, 
with a filing stroke from 0 to 9 inches. Incorpo- 
rated with the jig filer is a separate work-table 
that can be tilted 5 degrees in any direction. 
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High-Temperature Alloys for 
Jet-Engine Applications 

Vacuum melted high-temperature special al- 
loys for turbine wheel buckets of jet engines and 
other applications are now being produced on a 
commercial basis by the General Electric Co., 
Detroit 32, Mich. Initial output will be from 
a pilot plant comprising a 400-pound vacuum 
melting furnace capable of producing 100,000 
pounds of high-temperature alloys annually. 

The new facilities, which are now located in 
Schenectady, N. Y., will place the Carboloy De- 
partment in a position to do job-shop vacuum 
melting of specialty alloys for bearings and 
springs, of magnetic alloys, of metals for atomic 
energy applications, and of high-purity, gas-free 
metals for electronic applications. 


Alkaline Type Etchant Provides 
Controlled Etch on Aluminum 

A granular alkaline type aluminum etchant 
which provides a rapid, uniform controlled etch 
on aluminum, and eliminates the troublesome 
problem of hard sludge build-up on equipment 
surfaces has been announced by Oakite Products, 
Inc., 126 Rector St., New York 6, N. Y. Oakite 
Composition No. 160, as it is called, is readily 
soluble in water to form working solutions hav- 
ing long life. Either hot or cold water can be 
used in rinsing. No troublesome fumes are given 
off. The sludge created during etching operations 
with this material is no more than a soft slurry, 
which may be flushed down the drain when the 
solution is discarded. 


Aluminum ‘‘Metal” Shell Provides 
Protection Against Corrosion 


The protection of iron, steel, aluminum, and 
wood surfaces is facilitated by the use of an 
anti-rust coating that forms a shell of non-porous 
aluminum “metal.” Duro Aluminum Shell Coat- 
ing, as it is known, is composed of atomized 
aluminum (in the form of shot) that is bonded 
on the surface with a fluxing vehicle. It dries 
dust-free in less than one hour, and to an ex- 
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The properties and new applications of 
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treme metallic hardness in six hours. When dry, 
it can actually be filed. The coating will with- 
stand considerable flexing, as well as extreme hot 
and cold temperatures. 

In addition to protecting structural work, it is 
useful for coating porous castings, metal signs, 
and automobile bodies. When applied on wood, it 
serves to guard against warping, checking, and 
cracking. This product has been announced by 
the Industrial Division of the Woodhill Chemical 
Co., 1891 E. 33rd St., Cleveland 14, Ohio. 


Steel Plates in Warehouse 
Cut Inventory Needs 

A selection of heavy steel plates ranging from 
200 by 100 inches by 1/2 inch thick to 140 by 80 
inches by 15 inches thick, with tensile strengths 
ranging from 55,000 to 85,000 pounds per square 
inch, has been made available by the By-Products 
Steel Co., a Division of Lukens Steel Co., 702 
Strode Ave., Coatesville, Pa., from its warehouse 
stock. Fabricators using heavy plates may thus 
eliminate the need of carrying a large inventory. 
Furthermore, users can benefit by having the 
plate flame-cut to exact size and shape—and 
paying only for the freight on that portion of the 
plate that they actually use. 


Materials Developed for Stainless- 
Steel Submerged-Arc Welding 

The production of sound welds on stainless 
and alloy steels by submerged-arc welding, using 
a type of flux known as Arcosite Flux in con- 
junction with a stainless-steel wire called “Chro- 
mar,” has been announced by the Arcos Corpora- 
tion, 1500 S. 50th St., Philadelphia 48, Pa. The 
flux is suitable for welding chromium-nickel 
(austenitic), straight chromium (ferritic), and 
chromium-molybdenum (martensitic) stainless 
steels. 

The particle size of the flux is carefully con- 
trolled to assure uniformity of arc action, alloy 
recovery, bead penetration and shape, and easy 
flow through flux-feeding devices. “Chromar” 
stainless-steel wire is available in seventeen dif- 
ferent compositions in level-layer wound spools, 
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coils, and straightened and cut bundles. It may 
be used with the inert-gas and oxy-acetylene or 
atomic hydrogen methods, as well as with the 
submerged-are method. 


Beryllium Copper Strip that will 
Require No Heat-Treatment 

A new type of mill-hardened or pre-tempered 
beryllium copper, called Penntemp, which offers 
many of the features of regular age-hardening 
beryllium copper yet requires no heat-treatment, 
has been announced by Penn Precision Products, 
Inc., 501 Crescent Ave., Reading, Pa. It offers 
high strength, hardness, good fatigue resistance, 
conductivity, and corrosion resistance. The ma- 
terial is available in five tempers in thicknesses 
from 0.001 to 0.025 inch with minimum toler- 
ances ranging from plus and minus 0.0001 inch 
to plus and minus 0.0004 inch, depending upon 
thickness, and in widths from 1/8 inch to 5 
inches, with tolerances of plus and minus 0.001 
inch or plus and minus 0.002 inch, depending 
upon the width. 


Weldable Aluminum Alloy 
for Structural Uses 


A high-strength aluminum alloy, designed 
especially for weldability and adaptability to 
structural applications, has been announced by 
the Kaiser Aluminum & Chemical Corporation, 
1924 Broadway, Oakland 12, Calif. The alloy has 
been designated K186, and cannot be heat- 
treated. It is available in sheet and plate form, 
in a full range of four tempers, for such uses as 
unfired pressure vessels, structural towers, 
trusses and girders, and scaffolding. 

The nominal composition of K186 is 4.0 per 


cent magnesium, 0.45 per cent manganese, 0.10 
per cent chromium, and the balance, aluminum. 
Tensile strengths of this alloy range from 38,000 
to 47,000 pounds per square inch, yield strengths 
from 17,000 to 37,000 pounds per square inch, 
and elongations in 2 inches from 22 to 10 per 
cent, all depending upon the temper. It exhibits 
good forming characteristics, especially when 
heated to 400 degrees F. The alloy is corrosion- 
resistant. Results of tests made on transverse 
welded specimens showed that, with beads, the 
ultimate strength was 39,900 pounds per square 
inch; and, with beads machined flush, 35,500 
pounds per square inch, as compared to a longi- 
tudinal tensile strength of 44,700 pounds per 
square inch of the parent metal. Standard finish- 
ing procedures can be followed and corrosion- 
resistant anodized finishes can be applied. 


Wire of Intricate and Unusual 
Cross-Section Available 


Wire in various cross-sections, and in several 
materials, has recently been announced as a serv- 
ice of the Heli-Coil Corporation, Danbury, Conn. 
This formed wire is available in sizes ranging 
from a maximum cross-section of 3/16-inch 
diameter down to a minimum of 0.015-inch 
diameter. Tolerances can be held to 0.0002 inch 
and surface finishes from 8 to 15 micro-inches 
can be produced. Hardnesses up to 50 on the 
Rockwell C scale can be obtained by work 
hardening. 

The concern presently produces wire thread 
inserts in diamond cross-sections formed of 
stainless steel and phosphor-bronze for the pro- 
tection of threads in soft materials such as plas- 
tics, wood, aluminum, and magnesium, as well as 
iron and steel (cross-section B in illustration). 


Some cross-sections of wire made 

available in a variety of materials, 

one or two of which have been used 
to make wire thread inserts 
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Liquid Abrasive Blasting 


of Springs 


By H. J. STEEL 


Fatigue life of springs can be improved by blasting with fine abrasive 
suspended in water. Inside surfaces of closely coiled springs can be 
reached, and surface defects can be removed rather than closed over 


URING recent years, there have been 
D rapid developments in the techniques 

and variety of applications of liquid 
abrasive blasting. In this method, fine abrasive 
particles suspended in a fluid carrier are blasted 
against the work surface by compressed air. 

Liquid abrasive blasting has been successfully 
applied in removing tool marks and burrs from 
machined surfaces, cleaning die-casting dies, and 
preparing surfaces that are to be chromium- 
plated. In addition to removing metal, oxide or 
chemical layers, carbon deposits, and other forms 
of contamination from the surfaces of work- 
pieces, this method has a cold-working effect 
similar to that obtained with shot-peening. 

The ability of liquid abrasive blasting to pro- 
duce a high surface finish of such a character as 
to insure good fatigue resistance, and at the same 
time to induce residual compressive stresses in 
the surface layers, has made the method suitable 
for the final treatment of heavy-duty springs that 
are required to operate under exacting condi- 
tions. The process is effective in removing certain 
defects which might give rise to fatigue failure 
in service. It also accentuates rather than con- 
ceals more serious defects that cannot be re- 
moved, so that they are readily detected by visual 
inspection. 

Most spring failures encountered in service 
are attributable to fatigue caused by surface 
decarburization, laps, seams, and other surface 
irregularities in the wire. Typical examples of 
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discontinuous and continuous seams are shown 
in Fig. 1. Frequently, the harmful effect of such 
defects can be minimized, and the failure pre- 
vented, by shot-peening the springs. However, 
in some instances, the springs are either too 
closely coiled to allow the shot to penetrate to 
the inside surface, or contain defects which are 
merely closed over and masked by peening. 


Grades of Fused Alumina Abrasive 


Mean Particle Size, Microns 


Mesh or Grit Number (1 Micron = 0.001 mm.) 


As a result, an investigation was undertaken 
by Joseph Lucas (Gas Turbine) Equipment, 
Ltd., in England, to determine the suitability of 
liquid abrasive blasting for the treatment of 
springs. This article is primarily concerned with 
the application of the process to the treatment of 
small coil springs made from hard-drawn wire. 

A cross-sectional view of the cabinet employed 


Fig. 1. Typical macroscopic defects in 

springs. (Left) Discontinuous seam re- 

vealed by etching in 50 per cent boiling 

hydrochloric acid, and (right) continuous 
seam on inside of a spring. 
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Fig. 2. Cross-sectional view of cabinet employed 
for liquid abrasive blasting. Abrasive and water 5... 
are raised from sump by air pump. 


for liquid abrasive blasting is shown in Fig. 2. 
A mixture of abrasive and water, charged into 
the sump, is raised by means of an air-operated, 
ram type pump to a concentrator tank located in 
the top of the cabinet, in which the concentration 
of abrasive in water is raised to approximately 
50 per cent by volume. This mixture is then fed 
by gravity to the nozzle, where it is ejected onto 
the work at high velocity by means of compressed 
air under a pressure of 80 to 100 pounds per 
square inch. The nozzle, Fig. 3, is designed in 
such a manner that the abrasive-water mixture 
flowing down the central tube is accelerated by 
the air blast just as it leaves the tip of the nozzle, 
so that abrasion of the nozzle itself is avoided. 
The abrasive employed was fused crystalline 
alumina (AI,0,;). This material was selected in 
preference to silicon carbide, because of its 
greater toughness and consequent resistance to 
breakdown. The cutting properties of aluminum 
oxide are, however, slightly inferior to those of 
silicon carbide. Any grain size varying from 1 to 


250 microns mean particle size is suitable for use 
with the blasting cabinet. Typical mesh numbers 
and mean particle sizes are given in the accom- 
panying table. 

For all the tests described in the article, the 
sump of the blast cabinet was charged with 10 
gallons of water, and 25 pounds of abrasive, giv- 
ing a ratio of 4 to 1 by weight. The water- 
abrasive discharge ratio at the nozzle, when 
using 80 to 150 grit abrasive for treating springs, 
was approximately 1 to 1. 

The helical compression springs used as test 
specimens had a free length of 2.32 inches, 
twenty-four complete coils, and an outside diam- 
eter of 0.370 inch; and were made from a single 
length of 0.048 inch diameter, cold-drawn wire. 
The chemical composition of this material falls 
within the range of 0.75 to 0.85 per cent carbon 
and 0.5 to 0.7 per cent manganese. This particu- 
lar design of spring was chosen because, owing 
to severe operating conditions in service, it was 
susceptible to fatigue failure, and was difficult 
to shot-peen due to close inter-coil spacing. 

After stress-relieving at 300 degrees C. for 
thirty minutes, specimens from uncoiled springs 
gave an ultimate tensile strength of 254,000 
pounds per square inch. Hot-etching in 50 per 
cent boiling hydrochloric acid showed the wire 
to be free from gross drawing defects and areas 
of high local stress. The surface finish of the wire 
revealed by microscopic examination showed 
numerous angular surface irregularities having 
a maximum depth of approximately 0.0005 inch. 

The essential requirements of uniform metal 
removal and peening were obtained by axial ro- 
tation and longitudinal oscillation of the springs 
under the blast stream, as shown diagrammati- 
cally in Fig. 4. In order to maintain a round wire 
section, it was found necessary to set the abra- 
sive nozzle at an angle to the spring axis. This 
angle, and the distance of the nozzle from the 
spring, appeared to be critical, and values of 45 
degrees and 21/2 inches, respectively, were 
found to give the best results. 


Air Inlet 


4 


NANAAANSS 


Fig. 3. In blasting nozzle, abrasive-water mixture 
flowing down central tube is accelerated by com- 
pressed air just as it leaves tip of nozzle. 


MACHINERY, January, 1955—189 


Abrasive 
Concentrator 
Tank 
' 
a 
i> 
wlll 
| 
x SectionXX 
| WS) | 
| 


Fig. 4. Set-up used for axial rotation and longi- 
tudinal oscillation of springs to insure uniform 
metal removal and peening during blasting. 


To obtain uniform coverage of the whole sur- 
face of the spring, it was necessary to reverse 
the position of the spring on the jig, and insure 
an equal time of exposure to the blast in both 
positions. The time of exposure was determined 
by the amount of material to be removed in order 
to eliminate surface defects. 

A summary of the operating conditions which, 
with the exception of the grades of abrasives, 
were maintained constant throughout the tests, 
are given below: 


Air pressure, 80 pounds per square inch; 

Spring rotation speed, 600 R.P.M.; 

Longitudinal oscillation, 2 inches per second 
(approximately) ; 

Nozzle to spring distance, 2 1/2 inches 
(vertical distance) ; 

Nozzle angle, 45 degrees; 

Exposure to blast, two minutes; 

Material removed, 0.001 inch from wire 
diameter ; 

Particle sizes of abrasive tested, 125 and 
177 microns, 
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Immediately after vapor blasting, the springs 
were thoroughly washed in cold running water 
to remove adherent particles of abrasive, and 
then immersed in a de-watering oil to prevent 
rusting. 

The method employed for the liquid abrasive 
blasting of springs described is, of course, only 
suitable for experimental purposes, and an auto- 
matic plant, capable of handling various sized 
springs at the rate of approximately 200 per 
hour, is now being developed. 


Fatigue Testing of Springs 


The springs tested are designed to have a safe 
working stress at closure. It was impossible, 
therefore, to impose stresses above the fatigue 
limit by means of the conventional type of re- 
ciprocating test. For this reason, a special test 
machine was designed to provide consistent re- 
sults. In the test, the spring is bent axially to 
form an arc of known radius. Rotation of the 
spring about its axis then imposes torsion and 
bending stresses in the wire. 

One of these machines, capable of testing three 
specimens at a time, is shown in Fig. 5. The frac- 
tional horsepower electric motor A drives one 
end of the spring through a spindle and collet 
arrangement B, the other end of the spring being 
held by a similar collet and ball-bearing mounted 
spindle in the support C. The spring forms part 
of an electrical circuit with a relay carrying a 
small current, which switches off the motor 
when the spring fractures. 

Any specific stress within the limits of the 
machine can be obtained by locating the spring 
support C in the appropriate dowel-hole D, and 
setting the front of this component to the cor- 


Fig. 5. Special machine capable of 
testing fatigue of three springs at 
the same time. Springs are bent 
and rotated to impose tension and 
bending stresses in wire. 
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Fig. 6. (Top) Liquid abrasive blasting revealed seam in 
0.040 inch diameter wire spring, and (bottom) trans- 
verse section through defect shown in spring at top. 


- responding engraved line on the baseplate, which 


is tangential to the spring at this position. Since 
the series of dowel-holes is arranged in the form 
of an involute curve, the curvature of the spring 
is maintained truly circular at any setting be- 
tween the positions of minimum and maximum 
stress. 

Owing to the difficulty of calculating the stress 
in the wire at various spring radii, all the fatigue 
tests were carried out on a comparative basis, 
the results being expressed as a percentage in- 
crease or decrease in the fatigue limit, compared 
with “as received” springs. It is important to 
note, however, that the stress for a given design 
of spring is inversely proportional to the radius 
of curvature of the spring, and proportional to 
the angle of the movable support from the zero 
stress position. Hence, a typical fatigue curve 
can be obtained by plotting this angle against 
the number of cycles at which failure occurs. 

Values of spring life were obtained at stresses 
ranging from the fatigue limit of the “as re- 
ceived” specimens, increasing by 12 per cent 
increments to 120 per cent above that fatigue 
limit. Springs made from sub-standard quality 
wire and blasted with 177 micron abrasive 
showed a 50 per cent improvement in fatigue 
limit, while those treated with 125 micron 
abrasive had a 75 per cent increase. 


Process Control and Inspection 


Successful liquid abrasive blasting of large 
quantities of springs under production condi- 
tions depends upon the accurate control of three 


factors: (1) the time for which the springs are 
exposed to the blast; (2) uniform coverage of 
the whole surfaces of the springs; and (3) the 
maintenance of the correct concentration of the 
abrasive. 

Experience gained so far indicates that the 
breakdown of the abrasive is not rapid, and may, 
in any event, be allowed to continue until the 
broken particles form 10 per cent of the charge 
by volume. In order to check this percentage 
under production conditions, samples of the 
abrasive-water mixture are taken from the noz- 
zle in a measuring cylinder. If, after settling out, 
the volume of broken particles exceeds 10 per 
cent, the charge is drained out and the good 
abrasive reclaimed by settling. 

The inspection of treated springs affords a 
further check on the correct functioning of the 
plant. The form of inspection, and the frequency 
with which the checks are made, will, of course, 
depend on the duty to be performed by the 
springs. For aircraft applications, where failures 
cannot be tolerated, the following procedure has 
been found satisfactory : 

1. Springs from the same batch, or preferably 
from the same coil of wire, as those to be treated, 
are examined microscopically to determine the 
amount of material to be removed. 

2. One spring in twenty-five is uncoiled after 


Fig. 7. Jig employed for liquid abrasive blasting of 
flat strips. Uniform exposure is obtained by travers- 
ing jig at a set distance from nozzle. 
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blasting and the diameter is compared with that 
of an untreated spring from the same batch, to 
insure that the correct amount of material has 
been removed. 

8. Each spring is inspected under a binocular 
microscope for gross surface defects. This pro- 
cedure has been found necessary because an oc- 
casional spring in a batch sometimes contains 
isolated defects of the kind shown in Fig. 6, 
which did not occur in the control sample. 

Such flaws are often too deep to be removed, 
but liquid abrasive blasting has the desirable 
result of widening the outer extremity of the 
defect, thus rendering it more easily visible. In 
this respect, the process is more satisfactory than 
most forms of flaw detection. 


Variables in the Process 


There is evidence to show that liquid abra- 
sive blasting induces considerable compressive 
stresses in the surface layers of the treated part. 
For instance, sheet metal blasted only on one 
side becomes distorted and assumes a convex 
shape on the treated side. This stressed layer is 
thought to have a beneficial effect on the fatigue 
properties of springs. 

The depth and magnitude of these stresses 
were determined by the use of a technique de- 
veloped for measuring the stress intensity pro- 
duced by shot-peening. With this method, a thin 
flat strip of steel is exposed to the blast on one 
side, which stretches the surface, and thus in- 
duces residual compressive stresses in the outer 


layers. Bending of the strip occurs, and the cam- 
ber, or height, of the arc produced is proportional 
to the moment exerted by the compressed layer 
of metal. 

The spring steel strips used in the tests under 
discussion measured 6 inches by 0.25 by 0.021 
inch, and were made from rolled strip in the 
hardened and tempered condition. The chemical 
composition of the strips was within the range 
of 0.7 to 0.18 per cent carbon and 0.4 to 0.5 per 
cent manganese. 

For the series of tests, uniform exposure of 
the strips to the blast was insured by mounting 
them in the jig shown in Fig. 7, which was 
arranged to traverse backward and forward at 
a set distance from the blast. All other condi- 
tions were maintained constant, and for this test 
were as follows: 


: Sei pressure on gun, 80 pounds per square 
inch; 

2. Abrasive particle size, 125 microns; 

8. Nozzle to test piece distance, 2 1/2 inches; 

4. Nozzle angle in relation to strip, 45 or 
90 degrees; 

5. Time of exposure to blast, five seconds; 

6. Longitudinal movement of strip, 4 inches 
per second (approximately) ; 

7. Number of test strips, three per test. 


The arc height produced by the above treatment 
was measured at the center of the middle 3-inch 
specimen. 

Surface layers were then removed in 0.0001 
inch increments by immersing the strips in a 10 
per cent solution of nitric acid in water, and the 
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Fig. 8. (Bottom) Arc height plotted against thickness of metal removed, and (top) amount and distribution 
of stress in surface layers. Fig. 9. Relationship between arc height and time of exposure. Fig. 10. Relation- 
ship between arc height and abrasive particle size for nozzle angles of 45 and 90 degrees. 
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process was repeated until no further change in 
arc height occurred. After the removal of each 
successive layer, the new arc height and total 
thickness of the strip were measured. A typical 
plot of arc height against thickness of metal 
removed is shown by the curve in Fig. 8. The 
calculated stress values obtained have been plot- 
ted against the corresponding depth below the 
surface, which shows the value and distribution 
of stress in the surface layers of the strip. 


Effect of Time of Exposure 


The time of exposure to the blast required to 
produce maximum arc height, and therefore 
maximum peening intensity or stress, was deter- 
mined by blasting the flat spring steel test pieces 
for periods ranging from one-half second to five 
seconds. 

Two series of tests were made, one with abra- 
sive having a mean particle size of 125 microns 
(100 grit), and the other with a similar abrasive 
having a mean particle size of 53 microns (240 
grit). The axis of the nozzle was set at an angle 
of 90 degrees to the surface of the test strips, and 
all other conditions were maintained constant as 
in the previous test. 

The results of the tests, which are shown 
graphically in Fig. 9, indicate that the strips are 
deformed to maximum arc height, and are conse- 
quently peened to maximum intensity, in the 
surprisingly short exposure to the blast of one 
to two seconds. 


Effect of Abrasive Particle Size 


In this test, a series of steel strips was blasted 
on one side only, with abrasive ranging in parti- 
cle size from 4.7 to 250 microns, all other condi- 
tions being the same as in the first test. The arc 
height of the resulting curved strips gave a 
measure of the induced stress intensity produced 
by each grade of abrasive. It will be seen from 
Fig. 10 that the stress intensity, as indicated by 
arc height, is roughly proportional to the mean 
particle size of the abrasive. 

The small difference in stress produced by 
widely different nozzle angles, or angles of im- 
pingement of the abrasive particles, is also shown 
in Fig. 10. One explanation for this small dif- 
ference may be that the treatment time was in 
excess of that required for complete work hard- 
ening, even at the less effective angle of 45 de- 
grees. The slightly lower stresses produced at 
this angle may be due to the comparatively high 
rate at which the work-hardened surface is re- 
moved, the rate of metal removal being much 
lower at an angle of 90 degrees. 

The steel strip test specimens blasted under 
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Fig. 11. Relationship between metal removed in 
five minutes by liquid abrasive blasting and par- 
ticle size. Effect of particle size on concentration 
(with and without agitation) is also indicated. 


the conditions outlined for this last test were 
measured for thickness before and after treat- 
ment with different grades of abrasive, and the 
values of thickness of metal removed were plot- 
ted against abrasive particle size. As seen in 
Fig. 11, the rate of metal removal with the nozzle 
set at an angle of 45 degrees does not increase in 
direct proportion to the size of the abrasive 
particles over the full range of sizes. 

A further series of tests, made to determine 
the percentage of abrasive to water issuing from 
the nozzle, indicated that the decrease in metal 
removal rate with abrasive of over 125 microns 
(100 mesh) was due to a marked reduction in 
abrasive concentration when working with par- 
ticle sizes of 125 microns and larger, as also 
indicated in Fig. 11. The peak of the abrasive 
concentration curve coincides with that of the 
metal removal curve. 

Further tests were then made using air agita- 
tion of the abrasive-water mixture in the sump 
of the machine, and the results obtained showed 
an improvement in concentration at the nozzle 
exit of 15 per cent for the heavier abrasives. It 
may be noted that agitation resulted in a corre- 
sponding improvement in the metal removal rate 
with the heavier abrasives. 

Tests made to determine the effect of nozzle 
angle on metal removal showed that an increase 
in this angle relative to the test strip surface 
produced a decrease in the rate of removal, 
which reached a minimum value at an angle of 
90 degrees. The optimum angle appeared to be 
45 degrees. 
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In Shops 
Around the : 
Country 


Camera highlights of some in- . . 
teresting operations performed 
in various metal-working plants . 


throughout the nation 


Yan 


Machining one end of drill pipe length on 
the turret lathe shown in the foreground at 
the Ambridge, Pa., plant of the Spang- 
Chalfant Division of the National Supply 
Co. Following this, the lathe seen in the 
background machines the opposite end. 
The entire hexagon turret is replaced when 
changing over to different diameter pipe. 
Handling rack simplifies machine loading 
and unloading. 


Straightening malleable iron castings in a 
large foundry by the use of a Chambers- 
burg Cecostamp. This pneumatically raised 
gravity drop-hammer provides flexible 
: blow control, permitting any variation of 
stroke without the necessity of friction or 
stroke adjustment. Dies for straightening or 
coining may be made of cast iron or ma- 
chined tool steel. 
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Edge-finishing a stack of cold- 
rolled steel bars at the Pittsburgh 
Works of the Jones & Laughlin Steel 
Corporation. Thirty-two bars 1/4- 
inch thick are handled at a time. 
This duplex milling machine uses 
two 15-inch diameter carbide- 
tipped cutters operating at a sur- 
face speed of up to 450 feet per 
minute with a roughing feed rate 
of 32 inches per minute. 


Dipping coils for alternating- 
current welders in silicone varnish 
at the York, Pa., plant of the Gen- 
eral Electric Co.’s Welding Depart- 
ment. The coils are lowered into 
and raised from the tanks at the 
push of a button. Following dip- 
ping, the racks of coils are placed 
on overhead conveyors to be trans- 
ported fo ovens. 
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Close-up view of tooling on a 
12-inch Acme-Gridley single- 
spindle automatic chucking 
machine. A total of fourteen 
machining cuts are taken in 
this set-up on an SAE 4150 
steel slug to form a master 
collet blank. After the opera- 
tor loads and starts the ma- 
chine, all cuts in the cycle are 
automatically performed. 


H 
; 


Important Considerations 


in Computing Gear Trains 


By Orro Licutwitz 


nant problem associated with change- 
gears. When a gear is produced either with 
the wrong number of teeth or with an incorrect 
helix angle, neglect in computing the gear train 
is immediately revealed. However, there are 
other aspects of change-gear computation which 
in most cases are unintentionally overlooked, 
and the neglect cannot be proved merely by 
examination. 

Many engineers fail to realize that the number 
of teeth are not the only consideration in comput- 
ing gear trains until, on attempting to mount 
them, the gears either interfere with each other 
or with a part of the machine, or else they do not 
connect the distance between the shafts. Such 
troubles are almost invariably avoidable because 
they are based on insufficient considerations in 
specifying a gear train. 

Another aspect often overlooked is that 
change-gears are subject to considerations of 
strength. Although ignoring this factor seldom 
leads to destruction of the gears, it is obvious 
that an arrangement of the gears which reduces 
the loads on the teeth guarantees a longer useful 
life of the gears and a more exact transmission 
of the motion. 

Additional problems arise if the change-gears 
are to be used for the purpose of indexing. Index- 
ing depends on the number of teeth and the loca- 
tions in ‘which the gears are mounted. Fortu- 
nately, the same simple rule can be applied to 
mountability and considerations of strength. 
However, the requirements for indexing are 
independent of, and in some cases even contrary 
to, those for mountability and for reducing the 
loads on the teeth, so that compromises are 
sometimes necessary. 


On: of gear trains is the predomi- 


Considerations of Strength 


If, in the case of a two-gear train, the same 
torque is transmitted by gears of different diam- 
eters, the loads on their teeth are inversely 
proportional to their diameters. In other words, 
the larger the gear, the smaller the load on its 
teeth. As the load is the same for both meshing 
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London, England 


gears, they should be chosen as large as possible. 


and are equivalent, 
but in the former train, the stress on the teeth is 
reduced to one-third that of the latter. 

In the case of a four-gear train, similar con- 
siderations lead to the advisability of large gears 
on the driving and driven shafts. The loads on 
the teeth of the intermediate gears are the same 
as on the gears with which they mesh, and inde- 
pendent of their size. Thus, the intermediate 
gears need not be large. The larger of the two 
driving gears, therefore, should be the first 
driver, and the larger of the two driven gears 
should be the second driven gear. Or, expressed 
in a simpler form, the driving gears should be 
mounted in descending, and the driven gears in 
ascending order of magnitude with respect to 
their size. The same rule also applies to six-gear 
trains. 


The gear train ratios 


For example, if for a required ratio of ie 


gears with 20 to 120 teeth in increments of 5 
teeth are available, the simple gear train ratio 


= can be applied. By using the equivalent com- 


with the 80-tooth 
gear on the driving shaft and the 120-tooth gear 
on the driven shaft, the load on the teeth of the 


pound gear train 


driving gear is reduced to Ee , or 25 per cent, and 


the load on the teeth of the driven gear to 65 or 
54 per cent. 12 


Considerations of Mountability 


In the three-gear train shown in Fig. 1, driv- 
ing gear A and driven gear B mesh with idler 
gear C. The center-to-center distance Y is a ma- 
chine constant, which, like the diametral pitch P, 
should be known when determining a gear train. 
The over-all diameter of a gear usually exceeds 


the pitch diameter by =, or it is the same as the 


pitch diameter of a gear which has two additional 
teeth. If a denotes the number of teeth on gear 


| 


A, and if b and ¢ are used in the same sense, the 
conditions under which the driving and driven 
gears would not mesh directly are when 


a+ bis less than 2YP — 4 (1) 


On the other hand, the broken line ACB in Fig. 1 
must be at least as long as the center distance 
AB, or 


a+ bis less than 2YP — 4 (1) 


For an example, it can be assumed that the 
center distance Y equals 9 1/2 inches, the dia- 


metral pitch P equals 12, the required ratio is oe 


and change-gears are available having from 20 
to 120 teeth in 5-tooth increments with the 
20-tooth gear in duplicate. Both the gear trains 
55 110 11 


equal to the required ratio of 


With the quantity 2YP equal to 2 « 91/2 x 12, 
or 228, Formula (1) indicates that a + b should 
be less than 228 — 4, or 224. This excludes the 


gear traingor since 110 + 120 = 230. 


Formula (2) indicates that a + b + 2¢ should 
be greater than 228. Sincea + b = 55 + 60 = 
115, it follows that 2c should be greater than 228 
—115, or 118, and ¢ greater than 56 1/2. As the 
only available 60-tooth gear is used as the driven 
gear, any of the gears with 65 teeth or more are 
suitable for the idler gear C. 

In Fig. 2, a four-gear train is shown. A small 
gear E, or a washer, is often used as a spacer. To 
prevent gear F from meshing with gear C,a + b 
must be greater than e + c + 4. If ais greater 


than c¢, and if e is less than b — 4 (that is, if the 
spacer gear has at least 4 teeth less than the first 
driven gear), the necessary conditions are ful- 
filled. Also, d should be greater than b to prevent 
interference between the lock-nut F and the gear 
B. The two conditions—a greater than c and d 
greater than b—express the previously found 
rule that the driving gears should be mounted in 
descending and the driven gears in ascending 
order. 

In the case of a three-gear train, a sufficiently 
large gear can be used as idler C to insure that 
the gears bridge the center-to-center distance Y. 
However, in the case of a four-gear train. the 
intermediate gears cannot be chosen arbitrarily 
anda-+ b+ e+ d has to be greater than 
2YP. (3) 

For example, it can be assumed that the ratio 
aa is required on the same machine as in the pre- 
vious example. As a three-gear train cannot be 
25 x 20 40 « 25 
60 x 65 65 x 125 


are to be considered. The sums of 


used, the four-gear trains 


50 x 20 
and 120 
all four gears in these trains are 170, 255, and 
255, respectively. As 170 is less than the mini- 
mum of 228 teeth required, the first gear train 
considered cannot be used. Also, the train 
50 «x 20 40 x 25 
65 x 120 65 x 120 
gear can be placed on the driving shaft. A spacer 
gear EF having 20 teeth would not interfere with 
the second driven gear, since d + e would equal 
120 + 20, or 140, which is well below 224. 


is preferable to as a larger 


A 
A 
DRIVING 
DRIVING | SHAFT 
SHAFT 


| DRIVEN 
SHAFT 


DRIVEN 
SHAFT 


Fig. 1. In a three-gear train, 
broken line (ACB) must be at 
least as long as the center dis- 
tance (AB). 


Fig. 2. Spacer gear (E) should 
have at least four teeth less 
than first driven gear (C) to 
prevent interference. 


Fig. 3. Sum of teeth on all six 
gears must exceed two times 
the center distance (Y) times 
diametral pitch. 
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Fig. 4. (Left) when line connecting 
centers of gears closely approximates 
a straight line, there is little chance 
of interference. (Right) With gears 
mounted on same quadrant as seen 
at left, but with centers far from 
aligned, gears may be close. 


Six-gear trains are usually mounted in two 
planes, as shown in Fig. 3, an arrangement which 
involves several risks of interference in the plane 
in which there are four gears. Considerations 
similar to those for four-gear trains lead also to 
the rule: driving gears descending, driven gears 
ascending. Further, the distance Y is bridged if 
(4) 

However, the two rules are a guarantee for the 
mountability of a six-gear train only if a line 
connecting the centers of the gears A, B, C, and 
D (Fig. 4) does not vary much from a straight 
line connecting the centers of gears A and D. In 
the gear train at the left, the centers of gears 
A, B, C, and D are almost aligned and there is 
obviously no risk of interference. In the train at 
the right, which has the same center distance AD 
and with the gears mounted on the same quad- 
rant, the centers of the four gears are far from 
aligned. While there is no interference, it can be 
seen that the first and third driving gears, and 
the first driving and third driven gear, come very 
close to each other. 


If the ratio = is required on the same machine 


as assumed in the previous two examples, there 
is no possible two- or four-gear train. However, 
the ratio can be satisfied by six-gear trains such 


ag 20 X 20 90 x 30 20 
35 x 70 x 80 70 & 105 120° 


of all gear teeth on these trains are 255 and 435, 
respectively, which are both larger than the ma- 
chine constant 228. Since 255 is fairly close to 
228, the centers of all gears will be nearly in line, 
and no interference will be encountered for the 


30 x 20 x 20 
35 x 70 x 80° 


course, on the design of the machine whether or 


The sums 


gear train It will depend, of 
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90 x 30 x 20 
70 X 105 x 120 


mounted without interference. 

By conforming with the recommendations de- 
scribed, almost all six-gear trains can be mounted 
without interference. However, there are some 
rare exceptions, such as in the gear train 


53 53 53 
59 x 59 x 59 


In such a case, it will not be difficult to compute 
another gear train. 


not the gear train can be 


where interference is encountered. 


Indexing by Means of Change-Gears 


If a lathe is not equipped with an indexing 
faceplate for multiple thread cutting, the change- 
gears are often employed for indexing. The fol- 
lowing examples are based on the assumption 
that substitute gear trains are not available. For 
cutting a double thread, assume the gear train 


90 x 35. 
85 x 9B x 96 is used, with the 90- and 35-tooth gears 


as the first and second drivers and the 85- and 
95-tooth gears as the first and second driven 
gears, respectively. 

After the first thread is finished, one tooth of 
the 90-tooth gear and the corresponding space on 
the mating 85-tooth gear are marked. These 
gears are disengaged, and the 90-tooth gear, to- 
gether with the work-spindle, is rotated one-half 
revolution. This is achieved by rotating it 45 
teeth further. The gears are then re-engaged. 
This simple indexing is possible if the first driver 
has a number of teeth which is a multiple of the 
number to be indexed—in this case, 90 being a 
multiple of 2. 

Indexing is not always bound by this condition. 
For example, assume that a double thread is to 


| 


ea 


115 « 20 
85 x 90° The task of 
indexing can apparently be reduced to the method 
just described if the 20-tooth gear were used as 
the first driver. However, the 115-tooth gear as 
second driver would, in most cases, cause inter- 
ference with the lock-nut in front of the first 
driver. With the 20-tooth gear as second driver, 
the work can be rotated 180 degrees while the tool 
remains unchanged. For this purpose, the 20- and 
90-tooth gears are disengaged, not the 115- and 
85-tooth gears. As one revolution of the combined 


be cut with the gear train 


20- and 85-tooth gears results in => revolution 


of the spindle, 1 revolutions of the gears on the 


85 115 
stud impart to the spindle lis 
115 


revolutions. The->-, or 57 1/2, revolutions can 


easily be imparted to the 20-tooth gear by making 
57 full turns and a movement corresponding to 
10 teeth. 

In this example, the number of revolutions im- 
parted to the second driver was the number of 
teeth of the first driver (115) divided by the 
number to be indexed (2). The number of revolu- 
tions of the work was the number of teeth of the 
first driven gear (85) divided by the number to 
be indexed (2). 


If the gear train were arranged 


, or 421/2 


115 20° 
90 x 85 
with the 90-tooth gear as the first driven gear, 
the indexing procedure described would cause 


the work to make, or 45, revolutions. How- 


ever, any whole number of revolutions does not 
alter the relative position of tool and work. If the 


‘2 revolutions of the gears on the stud are re- 
duced to half the amount, the required effect is 
115 x 90, 


4 115 
or 4 evolutions. The 20-tooth gear can easily be 


2 

The general criterion as to whether indexing 
can be performed by means of the second driver 
second driving gear 

first driven gear 

reduced to its lowest terms, has a numerator 
divisible by the number to be indexed. Indexing 
can be performed in the same way as the last ex- 
ample if neither driving gear alone is divisible 
by the number to be indexed, but if their product 
is divisible by it. 

It can be assumed that a six-start thread is to 


obtained as the work-spindle makes 


revolutions. 


gear is that the ratio of 


Neither 100 
nor 75 is divisible by 6, but the former is divisible 
by 2, and the latter by 3, so that their product is 
divisible by 6. Here again, the second driver is 
used for indexing. As one revolution of the gears 


be cut with the gear train 


on the stud corresponds to an revolution of the 


spindle, ae or 16 2/3, revolutions (16 full turns 


= 50 teeth of the 75-tooth gear) correspond to 


2 — X= ™, or 9 1/6 turns of the spindle. 
Six-gear trains are used mostly for obtaining a 
lead smaller than can be obtained by a four-gear 
train, and it is improbable that a multiple-start 
thread would have such a small lead. However, 
six-gear trains are also a means of avoiding un- 
suitable four-gear trains. 
For example, assume that a four-start thread 
is to be cut with the gear train~705 sc 115° In- 
dexing is impossible, since neither 65 nor 55, nor 
their product, is divisible by 4. The equivalent 


80 x 65 x 55 : 
70 115 120 with the 80- 
tooth gear as first driver, makes indexing pos- 
sible; and it also reduces the load on the teeth. 
In a six-gear train, indexing can likewise be 
performed by means of a suitable second or third 
driving gear, the calculations being analogous to 
those for four-gear trains. Assume that a three- 
start thread is to be cut with either a four- 


six-gear train 


ear train or a_ six-gear train 

115 « 85 x 60 

65 <x 70 x 90° It was found that the 60-tooth 


gear could only be mounted as third driver. 

It can be imagined that the first two drivers 
are replaced by a gear having 115 x 85, or 9775 
teeth, and the first two driven gears by a gear 
having 65 x 70, or 4550, teeth. This imaginary 
gear train then appears as the four-gear train 


9775 X60 391x60 , 
1550 90° 182 90° im the previous ex- 
amples, the 60- and 90-tooth gears are disen- 


gaged. The 60-tooth gear is rotated 52+, or 13025 
ee causing the 115-tooth gear to make 


182 


3 602 = revolutions, which are suitable for 


3 
dividing the work into three parts. 

This last example has a purely theoretical sig- 
nificance, as rotating a gear more than 100 times 
is impracticable. Nevertheless it does show that 
indexing can be performed under the most exact- 
ing conditions. 
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Press-Brake Punching Utilizes 


Magnetic 
Chuck 


By Crospy HARDEN 


MAGNETIC chuck is adding flexibility to 
press-brake punching at the El Segundo, 
Calif., Division of the Douglas Aircraft Co. The 
chuck provides an effective grip for the sets of 
Wales C type hole-punching units used on string- 
ers, channels, angles, and other aircraft shapes. 
In customary operations of this kind, each 
unit is bolted mechanically to the press-brake 


rail, For this purpose, the rail has a raised strip 
section and a T-slot, and the base of the unit has 
a keyway and a T-bolt retaining hole. Templates 
are used to space the units at the required center 
distances. However, there is no provision for any 
front-to-rear adjustment of the units. 

Now, with a Sundstrand chuck replacing the 
rail, the units have complete latitude of front- 
to-rear adjustment. It is possible to punch more 
than a single row of holes at the same time. Also, 
irregular hole patterns can be handled. Where 
short work lengths permit several jobs to be 
punched simultaneously, sets of units can be 
located on the chuck independently of each other. 

In Fig. 1, the Verson press brake, on which 
the magnetic chuck is mounted, is set up for the 
line punching of the flat strip seen on the table. 
With the chuck de-energized, the 112-hole punch- 
ing units are rapidly positioned with the aid of 
a template. 

Another view, Fig. 2, shows three jobs in 
progress simultaneously. The operator in the 


- foreground is using two sets of units for punch- 


ing holes in the two halves of an angle-piece. 


time for the 112-hole punching units is greatly reduced. 


unit can be given an independent front-to-rear location. 
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Fig. 1. (Above) With no T-bolts to insert and tighten, set-up 


Fig. 2. (Left) Unrestricted by any keyway engagement, each 


4 
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Crankshaft-Pin Grinding 
Made Completely Automatic 


the intricate and exacting operation of 

grinding crankshaft pins has been realized 
with the introduction of a new machine by the 
Norton Co., Worcester, Mass. With this transfer 
type crankpin grinder, shown in Fig. 1, all the 
manual motions previously required of operators 
are mechanized. Adjusting, gaging, and trans- 
ferring of the work, as well as the precision 
grinding, are completely automatic. 

The machine has basically four stations and 
four wheels for grinding the pins of V-8 engine 
crankshafts, but it can be applied to six-cylinder 
engine shafts by the addition of two grinding 
stations. It is arranged to pick up crankshafts 
from a conveyor line or loading station, auto- 
matically transfer and locate the work in four 
successive grinding stations, and place the fin- 
ished shafts on a conveyor or into an unloading 
station—all without human effort. 

The estimated production rate is one crank- 
shaft per minute, which equals the output of six 
conventional crankpin grinders set up for semi- 


application of automation to 


automatic operation. The first transfer type 
crankpin grinding machine will be installed at 
the Utica, Mich., plant of the Studebaker- 
Packard Corporation. 

The machine has two base units, each carrying 
two grinding-wheel slides, and the transfer units 
are mounted over the four grinding stations. 
Five transfer units equipped with lifting hooks 
travel vertically to pick up and deposit the 
crankshafts at each station, moving simultane- 
ously. These units are joined together, moving in 
unison horizontally to provide automatic transfer 
of the work-pieces. 

In addition to the lifting hooks, each transfer 
station contains a locating hook for roughly posi- 
tioning the shaft angularly. When a shaft is 
deposited in any grinding station, a rotating 
cam locates it longitudinally in front of the 
grinding wheel, and a locating arm adjusts it 
angularly to the proper radial position for 
grinding the crankpin. Final angular location is 
obtained by a locating pin which engages a hole 
in the crankshaft flange. 


Fig. 1. Over-all view of automated transfer type crankpin grinder taken during con- 
struction. Cranks are picked up from conveyor and transferred through each of the four 
grinding stations before being placed on another conveyor. 
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Each grinding wheel is equipped with a com- 
pletely automatic truing mechanism which will 
true the wheel face and the radius at each corner 
at every work cycle or after any pre-set number 
of cycles. This eliminates the human element, 
with the corresponding natural tendency of most 
operators to remove too much of the wheel 
surface in the truing operation. Thus, it is ex- 
pected that grinding wheel life will be many 
times that of wheels used on conventional crank- 
pin grinders. Automatic compensation is pro- 
vided for the amount of abrasive removed at each 
truing, and the wheel-drive motors are arranged 
to vary their speed. This variation provides a 
constant peripheral speed as the grinding wheel 
wears down toward discard size. 

In-feed of the grinding wheels, spark-out, and 
work size are automatically controlled by air- 
operated snap type gages which measure the pin 
diameters during grinding. In Fig. 2, which is a 
close-up view of one of the four grinding stations 
of the Norton transfer type crankpin grinder, an 
air snap gage is shown just under the crankshaft 
which is being lowered by the transfer hook into 
the work-heads. An amber light is flashed on as 
the gage is actuated. When the work reaches ap- 
proach size (0.0015 inch over size), a green light 
goes on and slow in-feed of the wheel is initiated. 
A red light goes on when the required finish size 
is reached. Simultaneously, the grinding wheel- 
slide is automatically retracted, and is ready 
for the next cycle. 
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Fig. 2. Close-up view of 
one of the four grinding 
stations of the transfer 
type crankpin grinder. Size 
is controlled by the air 
snap gage just under the 
crank which is being low- 
ered by the transfer hook 
into the work-heads. 


Two Machine Tool Builders Announce 
Merchandising Plans 


The Van Norman Co., Springfield, Mass., has 
announced a merchandising plan that features 
long-term leases and a ten-year installment sales 
plan developed to take advantage of the fast 
depreciation schedules now allowed by the 
Government. Buyers can choose any of the five 
following ways to acquire Van Norman ma- 
chinery: (1) a straight cash purchase; (2) a 
lease plan running to nine years under which 
monthly rentals can be written off as expense; 
(3) a lease plan with an option to buy; (4) an 
installment plan with equal monthly payments 
and terms running to five years; or (5) a pay- 
as-you-depreciate plan with terms up to ten 
years and payments geared to match deprecia- 
tion allowances under the new tax law. 

The Norton Co., Worcester, Mass., has also 
announced arrangements for leasing, rebuilding, 
trading in, and time payment of some of the 
standard grinding and lapping machinery built 
by the concern. The leasing arrangement is 
similar to that of the Kearney & Trecker Cor- 
poration, outlined in March, 1954, MACHINERY, 
page 205. In expanding rebuilding operations, 
a machine can be rebuilt for 45 per cent of the 
price of a corresponding new machine. In many 
replacement programs, original equipment can 
be taken in trade. Time payments for new ma- 
chines can be arranged through distributors. 
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r Coordinate Hole Spacing Jig 
By H. J. GERBER, Stillwater, Okla. 


For the small shop faced with the problem of 
making a simple plate jig or a blanking or pierc- 
ing die without access to a jig borer, the device 
illustrated proves practical. Is is usable on any 
drill press in good condition, permitting holes to 
be held to a spacing accuracy of 0.001 inch. , 

In principle, the device itself is a jig, the bush- 
ing of which has an adjustable location over the 
work area. A steel or cast-iron 
baseplate A is ground flat and 
mounted on the drill-press table. 
Three T-slot edge rails B are at- 
tached to the front and sides of 
the baseplate by dowel-pins and 
by cap-screws in recessed holes. 
The rails are exactly 1.000 inch 
wide, and their top surfaces are 
ground flat. The two reference 
surfaces of the work C bank 
against the front and left rails. 
Toe-dogs D secure the work in 
position. 

A guide bar £ rests across the 
rails, being clamped by the 
thumb-screws F' of T-slot bolts 
in the rails. The bolts run 
through slots at each end of the 
bar. The slots provide for adjust- 
ment of its diagonal position 
from the front rail to either side 
rail. 

Along the center of the bar, a 
cylindrical bushing block G is 
doweled and screwed. The block 
has an outside diameter of 2.000 
inches, and is bored concen- 
trically to receive liners in which 
standard drill and reamer slip 
bushings can be inserted. 

Given the coordinates for any 


To locate the block (G), guide bar 
(E) is adjusted until both known 
distances (a) and (o) are obtained. 


Tools and fixtures of unusual design 
and time- and labor-saving methods 
that have been found useful by men 
engaged in tool design and shop work 


hole, it is a simple matter to locate the block cor- 
rectly by first setting outside micrometers or 
vernier calipers to gage the distances a and o. 
These distances are each 2.000 inches greater 
than the respective abscissa and ordinate of the 
hole, the width of the rail and the radius of the 
block being included. 

Other guide bars, fitted with blocks which will 
receive different sizes of liners, will increase the 
range of hole diameters that can be produced 
with the device. Or, a set of interchangeable 
blocks can be used with the same guide bar. 
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Indexing Fixture for Milling 
Square Ends on Studs 


By W. M. HALLmay, Birkdale, Southport, England 


An indexing type of milling fixture designed to 
grip four studs simultaneously for machining 
squared heads is shown in the illustration. One 
feature of this device is a single-lever locking 
arrangement for all four studs. 

The fixture is mounted on a rectangular base- 
plate A provided with a cylindrical boss. Four 
bolt holes are drilled through the flanges of the 
plate for securing it to the machine table. 

Circular table B has a shallow recess in the 


LV; 
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under side of its flange, bored to a running fit 
with the boss on the baseplate. The table is bored 
through the center to fit the small diameter of 
shouldered stud C. Key D restrains the stud from 
rotating within plate A. Hardened steel lock-nut 
E, together with a washer, is threaded on stud 
C within counterbore F’, and serves to clamp the 
circular table in position. 

Four blind holes G are drilled and reamed to 
fit the shanks of the studs. The holes are drilled 
deeper than the length of the studs so that their 
shoulders will bank against the top of the table. 
They are located at identical radial distances 
from the center of the table, and at equal chordal 
spacings to each other so as to form the corners 
of a square, as seen 
in the top view of the 
illustration. 

Two 3/16 - inch 
wide saw-cuts H are 
machined diagonally 
across table B, 90 de- 
grees apart, passing 
through the center of 
each pair of holes. 
The slots are cut al- 
most to the bottom of 
the four holes. 

An annular groove 
J is cut on the pe- 
riphery of table B to 
receive a split clamp- 
ing ring K. The upper 
wall of the groove is 
reduced in diameter 
to enable the ring to 
be snapped into place. 

The shank of stud 
L is a close fit within 
a hole bored through 
the front cheek M of 
the clamp ring, but 
passes through an 
elongated hole in the 
opposite cheek. A set- 
screw N in cheek M 
prevents the _ stud 
from turning. The 
ring is clamped by 
means of hand-lever 
O, which is threaded 
on the end of the 
stud. A hard rubber 


Indexing type milling fix- 
ture with quick-acting lock- 
ing arrangement’ which 
grips four parts simultane- 
ously for machining ends. 
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sleeve P, inserted between the cheeks of clamp K, 
is compressed when lever O is tightened. As the 
lever is backed off, the sleeve expands, thereby 
aiding the clamp in relieving pressure on the 
table segments. 

Indexing of circular table B is accomplished 
by means of hardened steel taper pin Q which is 
situated in a tapered hole in the flange of table 
B. The pin fits into a matching tapered hole in 
the top of the baseplate. A second tapered hole R 
is provided in the baseplate, 90 degrees from the 
first, to receive the taper pin after the table has 
been indexed. 

In operation, four studs S are placed in blind 
holes G with their shoulders flush with the top 
surface of the table. Hand-lever O is then moved 
clockwise, which draws the clamping ring to- 
gether, thus compressing the split sections of the 
table and securing the work-pieces in position. 
The table is then rotated until taper pin Q en- 
gages one of the tapered indexing holes. Tight- 
ening lock-nut E will lock the table in position. 
Both the work-piece and the fixture are now 
ready for machining. 

The milling machine is set up with a gang of 
four side cutters which is passed once across the 
stud ends to form a pair of parallel flats on each 
part. Taper pin Q is then withdrawn, lock-nut 
E backed off, and the table rotated 90 degrees 
until the taper pin engages the second hole R. 
After retightening the lock-nut, the fixture is 
again fed past the gang of cutters to mill the 
second pair of parallel flats on each stud, thus 
completing the square end. 

When the hand-lever is loosened, sleeve P ex- 
pands, forcing the clamping ring to open, which 
relieves the pressure on the split sections of the 
table. The studs may then be removed and the 
fixture reloaded for the next run. 


Micro switch (G) operates when tubing (A) is tripped in any direction. 


Safety Device Operates from Any Direction 


ASS 
ZAZA: 


By F. C. ELMo, Dayton, Ohio 


As a safety feature, it is often necessary to in- 
stall a knee-or foot-actuated stop switch where 
parts are running through hand-loaded machin- 
ery. The illustration shows a compact and effec- 
tive design for such a switch. 

A length of thinwalled tubing A is brazed to 
a disc B that floats in a housing C. This disc is 
held in position in the neck end of the housing by 
the pressure of a spring D. When the operator’s 
knee or foot trips the tubing, the disc is rocked 
against a spacer E, forcing a spring-loaded 
plunger F to the right. The opposite end of the 
plunger operates a micro switch G to stop the 
machine. 

The device is readily constructed around a sec- 
tion of angle-iron H. Since the tubing can be 
tripped in any direction, there is no particular 
mounting problem. The end of the tubing is fin- 
ished with a hard-wood knob J. 


* * * 


Elasticity of Various Metals 


Magnesium has a modulus of elasticity of 
6,500,000; aluminum, a modulus of 10,000,000; 
and steel, a modulus of 29,000,000. Stiffness 
increases in proportion to the cube of the depth 
of the section in the direction of bending. In 
equal section, magnesium has less stiffness than 
the other two metals. However, slight increases 
in section depth increase stiffness tremendously. 
If depth is increased to the point where the 
weights of the three metals are equal, the stiff- 
ness of magnesium is 8.19 times that of alumi- 
num and 18.9 times that of steel. 
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Ideas for Shop and Drafting- Koom 


Adjustable Chuck Inserts Facilitate 
Centering Square Work-Piece 


By Paut GropzinskI, London, England 


A square work-piece was held for machining 
by means of cylindrical inserts located within a 
collet type chuck. The work had to be removed 
for checking several times during the course of 


* 


Work-holder containing adjustable inserts aids in 
centering square work-piece. 


the operation, but each time the part was re- 
chucked it was found to be located slightly off 
center. 

This situation was remedied by the use of ad- 
justable angular inserts, as shown in the illus- 
tration. A special work-holder A was broached 
te accommodate a work-piece of square cross- 
section. After broaching, four set-screw holes 
were drilled and tapped so that they would break 
through two corners of the square hole and be 
located diagonally opposite each other. 

The work is retained by two L-shaped inserts 
B, and may be centered by adjusting set-screws 
C. Although both inserts may require adjusting 
each time a new work-piece is gripped, the inter- 
mediate removal of any individual part necessi- 
tates loosening the set-screws on one side only. In 
this way, centralization of the work is main- 
tained throughout the operation. 


Tool Bit Quickly Machined for 
Cutting Special Thread Forms 


By GEORGE SPASINK, Claremont, N. H. 


Producing special taps or thread sizing tools is 
a problem faced by many tool-rooms. It usually 
entails the grinding of an intricate thread form 
on a tool bit so that the bit, in turn, may be used 
te produce the tap required. 

A typical situation arose during the production 
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of male and female members requiring special 
mating threads. A multiple cutter was obtained 
for milling the external threads; so only a tap was 
needed to cut the internal threads. This is how it 
was done. 

The straight-shank multiple cutter A was 
mounted on the spindle of a horizontal milling 
machine B, as shown in the illustration. A high- 
speed steel tool bit C was first annealed and then 
secured in a vise D in a tilted position so as to ob- 
tain the desired clearance angle. The table, with 
the vise mounted on it, was fed past the rotating 
cutter. In this way, the exact thread form was 
cut into the tool bit. 

The thread form may be similarly taken from 
a tap. To do this, the tap should be mounted be- 
tween lathe centers and used as the cutting tool. 
An annealed high-speed steel tool bit is placed in 
the tool post. After setting the lathe for the 


Multiple thread-milling cutter is used to machine ac- 
curate thread form in the end of annealed tool bit. 


proper lead, the bit is fed along the tap. Neces- 
sary clearance may be obtained by raising the 
tool bit above the longitudinal center line of the 
lathe spindle. 


Unevenly Ground Drill Facilitated 
Step-Drilling Job 


By DONALD BAKER, Boonton, N. J. 


The design of the brass spring chuck illus- 
trated (gripping slots not shown) is such that 
the drilling of a blind stepped hole is required. 
Ordinarily this would present no problem, but, 
as may be seen in the diagram, the larger diam- 
eter A of the stepped hole is at the inner end. 
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Difficult step-drilling job accomplished by using an 
unevenly ground drill 


Although this diameter is only a few thousandths 
of an inch larger than diameter B, its location 
and the small size of the part combine to present 
a rather unusual production problem. 

. The stepped holes were successfully produced, 
however, in the following manner. First, a drill 
of the correct diameter was fed in half the total 
depth of the hole. Following this, another drill of 
the same diameter as the first, but whose cutting 
lips were ground unevenly, was fed to the full 
hole depth, cutting the inner portion of the hole 

to diameter A. The fluted portion of the drill used 

for diameter A should be relieved up to a point 
close to the cutting end in order to prevent en- 

larging diameter B. 


Vise Substitutes as Bending Die 
By M. G. BARKER, Alhambra, Calif. 
A variety of small channel bends may be made 
at a modest tool cost by employing a modified 


plain or flanged vise. For such an application, the 
vise can be fitted with a pair of jaws A, as shown 


Plain vise equipped with special jaws for use as 
a low-cost bending die 


in the illustration, that are rounded on their top 
inner edges. A piece of flat steel B of desired 
thickness serves as the punch. 

In use, the jaws are suitably spaced and the 
work-piece C laid across them. The part may be 
positioned with either a scale or a locating strip. 
Ram D of an arbor press forces the punch into 
the work to form the bend. 

When holes are required at the base of the 
channel, they are first drilled or pierced, then 
fitted over locating pins in the punch blade. The 
use of a spacer block between the jaws will in- 
sure duplicate parts. 


A layer of powdered plaster of Paris, or similar 
material, supports the bowed section of a dis- 
torted work-piece on a magnetic chuck. 


Holding Thin Distorted Parts 
on a Magnetic Chuck 


By RicHarp M. WEBER, San Francisco, Calif. 


Grinding thin, ferrous work-pieces that have 
been distorted, due to either a heat-treating op- 
eration or some other cause, usually poses a prob- 
lem with regard to clamping. This difficulty may 
be overcome as shown, in an exaggerated case, at 
X in the accompanying illustration. 

A magnetic chuck A is employed as the work- 
holding device. A layer of powder B—in some 
form such as plaster of Paris, prepared chalk, or 
tale—should be sprinkled liberally over the sur- 
face of the chuck. The work-piece is then placed 
on the chuck with its concave face C facing down 
as shown, and slid along the chuck face at right 
angles to the direction of the bend. The powder 
will support the work in a relaxed position dur- 
ing the grinding of upper work surface D. 

After this operation is completed, the chuck is 
de-energized and the work-piece and powder re- 
moved. The work is then replaced in an inverted 
position, as shown at Y, and the chuck re-ener- 
gized. Since the part has been under no strain, 
it will remain flat when released. 
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Plans for Show Receive Attention 


in Chicago September 6 to 17, inclusive, 

was foremost in the minds of members at- 
tending the fifty-third annual meeting of the Na- 
tional Machine Tool Builders’ Association. The 
four-day meeting was held at the Greenbrier 
Hotel, White Sulphur Springs, W. Va., beginning 
November 17. 

In his opening address, Herbert L. Tigges, 
president of the Association and executive vice- 
president of Baker Brothers, Inc., Toledo, Ohio, 
reviewed the machine tool situation from the 
standpoint of possible future defense require- 
ments and discussed the type of organization 
necessary in Washington to deal with the prob- 
lem of machine tools in the event of another na- 
tional emergency. He then emphasized the neces- 
sity of preparedness in the metal-working plants 
throughout the country and the importance of 
modernizing production facilities. Mr. Tigges 
finally stressed the point that at the coming Ma- 
chine Tool Show there will be on display under 
one roof the equipment that helps to keep 
America’s economy stable, maintain advance- 
ments in the standards of living, and keep our 
country properly prepared against an attack by 
a foreign power. 

Joseph T. Vinbury, chairman of the Commit- 
tee on Advertising and advertising manager of 
the New Britain Machine Co., New Britain. 
Conn., in his paper “Protect Your Investment— 


Tr HE Machine Tool Show, which will be held 


Advertise the Show” made a number of practical 
suggestions as to how each exhibitor could derive 
maximum benefits from participation in the 
Show. He mentioned that advertising ahead of 
time. and plenty of well-prepared descriptive 
literature on hand for distribution at the Show 
were just as essential to successful selling as top- 
notch appearance and performance of the ma- 
chines to be exhibited. 

William E. Rutz, chairman of the Machine 
Tool Show Committee and executive vice-presi- 
dent of the Giddings & Lewis Machine Tool Co., 
Fond du Lac, Wis., pointed out in his paper “The 
World’s Best Investment in Action” that the In- 
ternational Amphitheatre, together with the 
Industrial Exhibition Hall or Annex where the 
Show will be held in Chicago, provides the best 
facilities available in the United States for such 
an exposition. There will be 266,000 square feet 
of net booth area, although this is considerably 
less than what exhibitors would like to have. 

Arrangements have been made for convenient 
transportation between the Show, Loop hotels, 
and the Navy Pier. Parking facilities, food serv- 
ices, and a system of fast registration were also 
discussed by Mr. Rutz. He completed his talk by 
pointing out that the Show will give the visitor 
“the greatest opportunity ever afforded him to 
consider the replacement of obsolete machines 
with new models, learn advanced methods in pro- 
duction, and obtain suggestions for savings, 


Newly elected officers of the National Machine Tool Builders’ Association are (left to right) Milburn A. Hollengreen, 


president; 
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Louis Polk, first vice-president; and Jerome A. Raterman, second vice-president and a director. 
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at Machine Tool Builders’ Meeting 


which are all necessary to maintain a competi- 
tive position.” 

The importance of public relations to the ma- 
chine tool industry and also to the Show was the 
subject of an inspiring address by Alfred V. Bo- 
dine, chairman of the Public Relations Commit- 
tee and president of the Bodine Corporation, 
Bridgeport, Conn. Tell Berna, general manager 
of the Association, in his annual report predicted 
an increase in the drive for sales after the Show 
is over and emphasized the need for publicizing 
the event to attract the right kind of visitors. 

Richard W. Banfield, chairman of the Sub- 
committee on Tax Policy and _ executive 
vice-president of Pratt & Whitney, Division 
Niles-Bement-Pond Co., West Hartford, Conn., 
outlined the activities of his committee in a paper 
entitled “‘The New Tax Outlook,” and explained 
in detail the liberalized depreciation allowances 
in the 1954 Internal Revenue Code and other 
provisions of the Code of interest to both cor- 
porations and individuals. 

A report on the Washington scene was made 
by Graham E. Marx, Director, Metal-working 
Equipment Division, Business and Defense 
Services Administration, Washington, D. C.; and 
production capacity for defense was covered by 


Ralph S. Howe, chairman of the sub-committee 
on Permanent Defense Capacity and president of 
the New Britain Machine Co. Procurement 
progress was the subject of a talk given by 


Charles S. Davis, Jr., chairman of the Sub- 
committee on Procurement Policy and vice- 
president of the Lake Erie Engineering Corpora- 
tion, Buffalo, N. Y. 

Foreign affairs were dealt with by Ralph J. 
Kraut, chairman of the Sub-committee on For- 
eign Affairs and president of the Giddings & 
Lewis Machine Tool Co., Fond du Lac, Wis., 
while T. Laurence Strimple, chairman of the 
Sub-committee on Renegotiation and secretary 
and assistant treasurer of the National Acme 
Co., Cleveland, Ohio, considered continued re- 
negotiation problems. The speaker at the ban- 
quet was George E. Sokolsky, whose topic was 
“These Puzzling Days.” 

Milburn A. Hollengreen, president and general 
manager of the Landis Tool Co., Waynesboro, 
Pa., was elected president of the Association for 
the coming year; Louis Polk, president of the 
Sheffield Corporation, Dayton, Ohio, was elected 
vice-president; Jerome A. Raterman, president 
of the Monarch Machine Tool Co., Sidney, Ohio, 
was elected second vice-president and a director; 
and John C. Cotner, president and general man- 
ager of the Hydraulic Press Mfg. Co., Mount 
Gilead, Ohio, was re-elected treasurer. 

The new directors elected, in addition to Mr. 
Raterman, were Henry D. Sharpe, Jr., president 
of Brown & Sharpe Mfg. Co., Providence, R. I.; 
and Perrin G. March, III, president of the Cin- 
cinnati Shaper Co., Cincinnati, Ohio. 


John C. Cotner (left), re-elected treasurer of the National Machine Tool Builders’ Association; and Henry D. 
Sharpe, Jr., and Perrin G. March, Ill (center and right), who were elected directors at the meeting 
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ales Managers 


By BERNARD LESTER 


Management Consulting Engineer 


Crystallizing the Sales Manager’s Duties 


HE work of the average sales manager re- 

sponsible for the marketing of industrial 
equipment gets more complex and demanding 
year by year. Market opportunities are expand- 
ing. New and improved products are becoming 
available. Better sales methods are being devised. 
Altering conditions such as these continually pre- 
sent a series of new challenges. 

That the best salesman will necessarily be the 
best sales manager is an antiquated idea. Today, 
management skill must come first, and an un- 
derstanding of organized and personalized sell- 
ing, a close second. Most sales managers have 
a good over-all conception of their jobs, but 
relatively few pay sufficient attention to seeing 
that every responsibility and every duty are 
carefully analyzed and thoroughly evaluated, and 
that each one receives the attention it relatively 
deserves. 

The principal responsibility of any sales 
manager to his company is to produce profitable 
and satisfactory business, at a rate and in a 
volume necessary for its success. After dividing 
this over-all responsibility into its various parts 
by setting down a check-list of duties, there 
comes the immediate problem of devising a 
means of measuring performance. Check-lists 
of performance are all the rage today. They can 
be made very useful, but only if each item is 
analyzed and applied to the individual job. Many 
sales managers, in establishing a check-list, find 
that some important duty has been neglected 
or has even escaped attention. 

A typical check-list could be as follows: 

1. Plans—Do we plan our organization and 
operations to meet both short- and long-term 
needs based on the wisest estimates that we can 
make? 

2. Areas and Customers—Do we progressively 
study our present and future markets to serve 
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as a directional guide in maintaining and ad- 
vancing our company’s position? 

3. Policies—Do we adopt carefully thought- 
out policies that mark every course of procedure, 
and define them clearly so that all can follow? 

4. Sales Methods—Are we alert to the best 
methods of selling our products nationally and 
locally, whether through direct or resale chan- 
nels? 

5. Organization—Do we match the right man 
to the right job in such a way as to have an 
efficient team ready to meet the demands of our 
present and future markets, as well as our own 
product plans? 

6. Responsibilities—Do we define and assign 
responsibilities and duties to others, or do we 
dip in and try to carry the flag ourselves? 

7. Leadership—Do we lead the group through 
an earned respect and devotion, or do we try to 
hold our job by the authority invested in it? 

8. Sales Tools—Do we supply every sales en- 
gineer with the best tools to work with, and 
every prospect with a means of buying our 
products easily? 

9. Manpower—Do we select, train, and con- 
stantly develop men, realizing that our strength 
depends entirely on the strength of the team? 

10. Records—Are our records simple and 
straight, remembering that elaborate records 
never make sales but that correct records are 
absolutely necessary? 

11. Rewards—Do we adequately reward sales 
engineers for their performance? Do we provide 
a certain security of position? Do we provide 
incentives for extra effort? 

12. Departmental Cooperation—Are we alert 
to gaining the enthusiastic help of our company’s 
departments other than sales, since every sales 
manager’s job includes selling “inside” as well 
as “outside”? 
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13. Product Ideas—Do we only sell what our 
company provides, or do we give customers new 
ideas about improved products and methods? 

From a close study of each item named, the 
live sales manager can find that there are un- 
doubtedly some weak points in the performance 
of his duties. Strong, active sales managers are 
always alert to improvement. They have a pleas- 
ant cooperative approach, and also an inquiring 
and imaginative mind. They are long at plan- 
ning, coordinating, and encouraging, and short 
on trying to do the selling job themselves. 


* 
Titanium Centrifugally Cast 


Successful production of what are claimed to 
be the first true centrifugal castings of titanium 
has been achieved as the result of metallurgical 
research at the Armour Research Foundation of 
the Illinois Institute of Technology, Chicago, Ill. 
A number of sound castings, weighing from 3.3 
to 9 pounds, have been poured. Casting equip- 
ment and techniques were designed or super- 
vised by the Wisconsin Centrifugal Foundry, 
Inc., Waukesha, Wis. 

Development of this process opens a new field 
for the use of titanium castings as components 
in areas where salt-water corrosion is a major 
problem. Other uses might be as anticorrosion 
rings for carrier-based aircraft, and, since they 
have the advantage of a high strength-to-weight 
ratio, for certain jet-engine parts. 


Excess metal is removed from an 

aircraft part by chemical ‘‘milling.” 

Micrometer is shown being placed 

on “milled” section of a curved 
skin. 
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Chemical ‘Milling’ Permits Accurate 
Sculpturing of Formed Parts 


“Chem-Mill” is a revolutionary new process 
for precision forming metal parts from alumi- 
num sheets and forging stock by immersion in 
chemical solutions. The process was originated 
by North American Aviation, Inc., Los Angeles, 
Calif., and developed in conjunction with Turco 
Products, Inc., also of Los Angeles. By agree- 
ment with North American, Turco is licensed to 
make the process (on which patents are pend- 
ing) available to other companies. 

Parts emerge from the chemical bath smooth 
and perfectly formed. Equipment costs are low 
and facilities can be quickly installed. Also, the 
process is ideal for the mass production of parts, 
since many components of various sizes and 
shapes can be processed simultaneously, the 
number being limited only by the size of tanks. 

Perhaps the greatest advantage afforded by 
use of the Chem-Mill process is that it can be 
used to produce precision contouring of forgings 
or intricately shaped and curved aluminum 
sheets. This permits the use of the process for 
re-dimensioning parts to closer tolerances. The 
process permits the holding of close tolerances 
on almost any desired complexity of design; and 
permits tapering, curving, and other intricate 
shaping, often impractical with ordinary equip- 
ment. While Chem-Mill is being confined at 
present to aluminum alloys, its application to 
other metals is being developed. 
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LATEST DEVELOPMENTS IN 


Cincinnati Toolmaster Milling Machine 


A milling machine designed for 
use in tool-rooms, repair depots, 
tool and die shops, pattern shops, 
contract machine shops, and other 
metal-working shops has been an- 
nounced by the Cincinnati Milling 
Machine Co., Cincinnati, Ohio. 
This machine, known as the ‘‘Tool- 
master,” is available in three 
styles: 1A, with manual feed to 
the quill; 1B, having a power feed 
to the quill; and 1C, equipped with 
a heavy-duty head. The table of 


this machine has a longitudinal 
traverse of 16 inches, a cross 
traverse of 10 inches, and a verti- 
cal movement of 17 inches. 

The over-arm of the machine is 
mounted in dovetail ways in the 
turret unit. This construction per- 
mits the operator to swivel and 
position the over-arm so that the 
entire area of the table is within 
the machining range of the spindle 
head. A square gibbed saddle-knee 
bearing, patterned after that of 


the larger Cincinnati milling ma- 
chines, provides the ruggedness 
required for accurate work. 

The knee bearing on the column 
is a departure from conventional 
design. Instead of a “wrap 
around” bearing surface on the 
dovetail guide, the knee takes its 
bearing in the two V-surfaces 
formed between the dovetail guide 
and column face. This construction 
offers several times more resist- 
ance to deflection than the dovetail 


Fig. 1. Cincinnati Toolmaster milling machine with 


heavy-duty spindle head 
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Fig. 2. Toolmaster milling machine equipped with 
power feed to the quill 
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guide alone. The table feed-screw 
has an anti-backlash device con- 
sisting of a double-nut arrange- 
ment, which permits adjustments 
to be made by loosening two 
screws. 

Motors for the 1A and 1B ma- 
chines are of the “pancake” type, 
integral with the spindle head. 
There are eight spindle speeds, se- 
lected by changing one or two 
belts. Three ranges are available: 
108 to 2825, 140 to 3800, or 215 to 
5650 R.P.M. Machines having the 
low range are powered by a 3/4- 
H.P. motor, while machines within 
the medium and high ranges are 
powered by a 1-H.P. motor. 

A high degree.of operating con- 
venience is attained for these ma- 
chines. Clamps for the table, sad- 
dle, and knee are lever-operated. 
Saddle and knee clamping levers 
can be repositioned as desired. 
Micrometer dials are extra large, 
with widely spaced, legible gradua- 
tions. Each end of the table is 
equipped with a traverse feed 
handwheel. The spindle head can 
be swiveled right or left for taking 
cuts at any angle up to 90 degrees. 

The Nos. 1A and 1B machines 
are equipped with a built-in mi- 
crometer quill stop for depth ad- 
justment when the quill is fed 
downward. A lever-operated quill 
clamp is located at the front of the 
spindle head. Angular positioning 
of the spindle head is accomplished 
through a worm and worm-wheel 
arrangement having a crank ex- 
tension at the side of the over- 
arm. The spindle nose is of the 
collet chuck type and _ receives 
standard collets ranging from 1/8 
to 1 inch in diameter. 

The No. 1B Toolmaster, Fig. 2, 
is identical to the No. 1A except 
for the addition of power feed to 
the quill. A two-position feed- 
engaging knob extends from the 
front of the head. Feeds are 0.002 
or 0.006 inch per revolution of the 
spindle. 
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Gy material-handling appliances recently placed on market 


achine tools, unit mechanisms, machine parts, and 
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The No. 1C Toolmaster, Fig. 1, 
is equipped with a motor-driven 
over-arm unit. A “can” type 2- 
H.P. motor drives the spindle 
through a gear train. Eight spin- 
dle speeds are available, ranging 
from 100 to 1530 R.P.M. The 
spindle head can be swiveled to the 
right and left, as in the other 
models. An intermediate unit may 
be added to provide swivel adjust- 


ment at a right angle to the table 
T-slots. 

Several attachments are avail- 
able for these machines, includ- 
ing a self-contained, motor-driven 
shaping attachment which can be 
mounted on the over-arm. The tur- 
ret of the shaping attachment is 
so designed that it can be allowed 
to remain on the over-arm. 


Circle Item 101 on postcard, page 255 


Fellows Automatic Machine Designed to 
Chamfer as Well as Shave Teeth 


Accurate chamfering of the tips 
of automotive pinion teeth at the 
same time the teeth are being 
shaved is accomplished by a proc- 
ess developed by the Fellows Gear 
Shaper Co., Springfield, Vt. The 
basic machine equipped for this 
work is a Fellows No. 8 “Full-tool” 


gear shaving machine tooled up 
for fully automatic operation. Two 
tools are employed—a shaving tool 
and a rotary serrated-tooth cham- 
fering tool. The latter is located 
on a movable slide below and at 
the left of the former. An air cyl- 
inder automatically advances and 


Close-up view of shaving and chamfering tools on Fellows ‘‘Full-tool’’ 
gear shaving machine tooled up for fully automatic operation 
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Logan 12-inch swing lathe of new “2500” line 


withdraws the chamfering tool 
slide in timed relationship with 
the shaving cycle. 

In production, the pinions roll 
down a chute from an automatic 
feeding device and drop, one at a 
time, into a carrier. An air cyl- 
inder moves the carrier to the po- 
sition where the pinion is loaded 
on the work-arbor. When this 
point is reached, a micro switch 
operates another air cylinder, 
bringing the work-arbor forward 
through the hole in the pinion to 
locate and clamp it for shaving 
and chamfering. The carrier is 
then drawn back to receive the 
next pinion. 

As soon as the carrier is back 
in its starting position, the shav- 
ing tool starts to rotate; the depth 
feed-cam on the machine raises 
the pinion to the previously set 
center distance for shaving; and 
the chamfering tool slide is ad- 
vanced to bring this tool to its 
pre-set distance from the work. 

After the first pass of the shav- 
ing tool across the pinion, the 
chamfering tool is withdrawn 
from the work and the direction 
of the shaving tool rotation is re- 
versed for the second pass. As 
soon as this pass is completed, a 
recess in the depth feed-cam al- 
lows the pinion to drop slightly 
from the shaving center distance, 
the arbor is withdrawn, and the 
pinion is ejected into the unload- 
ing chute. Another pinion is then 
loaded and the cycle repeated. 

Circle Item 102 on postcard, page 255 
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Logan 12-Inch Lathes 


A “2500” line of 12-inch swing 
lathes is now being built by the 
Logan Engineering Co., Chicago, 
Ill. Extra strength has been given 
to these lathes through the pro- 
vision of wider gears, larger 
shafts, heavier bearing supports, 
a heavier base, and the addition 
of weight at other points. The line 
consists of eight lathes—four tur- 
ret and four screw-cutting models. 
The principal specifications are: 
swing over bed, 12 inches; swing 
over saddle, 71/4 inches; size of 
spindle hole, 13/8 inches; collet 
capacity, 1 inch; and distance be- 


tween centers, 23 or 35 inches. 
Variable-speed drive or standard 
double V-belt drive is optional. 
The cabinets have a large chip 
capacity, drop center pan, and 
three handy storage compart- 
ments. The special alloy spindle 
turns on a double row of over- 
size ball bearings. No bearing ad- 
justment is needed. 
Circle Item 103 on postcard, page 255 


Buhr Special Machine for 
Processing Hydraulic-Power 
Steering-Gear Housings 


Milling, rough-boring and semi- 
finish-boring, facing, drilling, and 
individual lead-screw tapping op- 
erations on ninety-six hydraulic- 
power steering-gear housings per 
hour are accomplished on a special 
machine built by the Buhr Ma- 
chine Tool Co., Ann Arbor, Mich. 
This two-way six-station trunnion 
type machine with hydraulic feed 
has single-place fixtures that are 
automatically clamped by a power 
wrench with torque control. Clus- 
ter heads, carrying bushing plates 
which register with fixtures at 
each station, are incorporated in a 
master gear-box. 

All parts of this machine are 
completely interchangeable, and 
each component assembly is lo- 
cated by precision fitted dowels. 
Tapping spindles of the lead-screw 
type have precision-ground and 
chromium-plated threads. The au- 
tomatic indexing mechanism of 
the cam-and-roller type is elec- 
trically controlled to insure uni- 
form acceleration and deceleration 
of the indexing movements. 

Circle Item 104 on postcard, page 255 


Special machine for processing hydraulic-power steering-gear housings 
built by the Buhr Machine Tool Co. 
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Fig. 1. Series 90 Dyna-Shift lathe has been introduced by the Monarch Machine Tool Co. 


Monarch Dyna-Shift Lathes 


A line of heavy-duty lathes de- 
veloped specifically to permit car- 
bide tooling to be used to full ad- 
vantage on work of considerable 
size has been brought out by the 
Monarch Machine Tool Co., Sid- 
ney, Ohio. The machines, identi- 
fied as the Series 90, have a 60- 
H.P. drive and are available in 
three models, having clearance di- 
ameters of 40, 44 and 48 inches. 

The outstanding feature is the 
Dyna-Shift headstock which cal- 
culates and sets up spindle speeds. 
All an operator has to do is to set 
two dials—one for desired surface 
speed and the other for the diam- 
eter to be turned. Headstock 


gears are shifted hydraulically to 
give the appropriate spindle speed. 
On the headstock is a three-posi- 
tion shift control lever—free, run, 
and shift. All spindle speeds 
changes are made with the control 
lever on the headstock in the shift 
position. A safety mechanism pre- 
vents any actual shifting until the 
gear train is stopped. In the free 
position, the spindle may be ro- 
tated by a slight hand pressure. 
Dual levers on the headstock and 
apron control spindle rotation. 
These levers have run, brake, and 
jog positions. Thirty-six spindle 
speeds are provided, in a range 
from 6 to 750 R.P.M. 


Fig. 2. Headstock of Dyna-Shift features automatic 


MONARCH 


All electrical controls are 
grouped at the front of the head- 
stock. In addition, a meter indi- 
cates the horsepower being con- 
sumed by the main-drive motor, so 
that the operator is aware of the 
reserve power available for an in- 
crease in feed or depth of cut. A 
high-pressure mist system lubri- 
cates all headstock gears and bear- 
ings. An individual motor-driven 
traverse gives the carriage rapid 
travel in both directions. The trav- 
erse unit is hung from the rear of 
the carriage and controlled from 
the apron by push-buttons. An 
inching feature permits the car- 
riage to be positioned closely. 

The bed is made of chromium- 
alloy cast iron. Ways are hardened 


Fig. 3. Carriage of the Dyna-Shift lathe has push- 


spindle speed calculation and change button operated power traverse 
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“Mor-Speed”’ special transfer machine for processing carburetor parts 


to a minimum depth of 1/8 inch, 
and ground to a tolerance of 0.001 
inch in over-all length. The tail- 
stock spindle is provided with two 
speed ranges. 

Two coolant pumps are used. A 
primary pump mounted on the out- 


side of the oil-pan at the rear of 
the machine supplies coolant to a 
trough. Final delivery of the cool- 
ant to the work is accomplished 
by a secondary pump at the rear 
of the carriage. 


Circle Item 105 on postcard, page 255 


“Mor-Speed” Machine for 
Processing Four-Barrel 
Carburetor Parts 


A “Mor-Speed” special produc- 
tion machine that performs 
twenty-five operations on each 
body of a four-barrel carburetor 
at the rate of 375 pieces per hour 
has been built by the Morris Ma- 
chine Tool Co., Cincinnati, Ohio. 
Operation is completely automatic 
except for loading, transferring, 
and unloading the work. Since the 
left and right sides of the car- 
buretor body are identical, they 
are machined by the same tools. A 
transfer operation indexes the 
part 180 degrees to bring first one 
side and then the other into the 
machining position. 

The machine has an indexing 
table 36 inches in diameter which 
stops automatically at each of six 
stations. The tool-spindles are car- 
ried in a master head with two 
four-spindle clusters and on a 
radially mounted drilling units 
around the outside of the table. 
Multiple-spindle tapping heads can 
be provided which use a single 
standard lead-screw to which the 
individual spindles are geared. 


Circle Item 106 on postcard, page 255 


Kearney & Trecker 
Milling Machines 


A line of Model CE milling ma- 
chines designed to combine quality 
with low initial cost has been an- 
nounced by the Kearney & Trecker 
Corporation, Milwaukee, Wis. 
These machines are the result of 
a comprehensive survey of produc- 
tion facilities, tooling require- 
ments, and vocational education 
needs. They have been developed 
to provide the range, power, sim- 
plicity, and precision usually found 
only in higher-priced machines. 

These machines are made in 
both plain and universal styles. 
They are available in either a 3- 
or 7 1/2-H.P. size. Both sizes 
have sixteen quick-change speeds 
ranging from 25 to 1300 R.P.M. 
and feeds of from 1/2 inch to 25 
inches per minute. The machines 
are ideally suited for a wide va- 
riety of applications, but especially 
in small tool shops, repair and 
maintenance shops, and vocational 
training schools. 


Circle Item 107 on postcard, page 255 


Kearney & Trecker Model CE 
plain milling machine 
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Gallmeyer & Livingston 
Universal Cylindrical 
and Internal Grinder 


The No. 1230 universal cylindri- 
cal and internal grinding machine 
placed on the market by the Gall- 
meyer & Livingston Co., Grand 
Rapids, Mich., is designed pri- 
marly for plants having a wide 
variety of external and internal 
grinding work, but not enough of 
any one kind to justify specialized 
machines. This precision machine 
is built to take heavy roughing 
cuts as well as to produce an ex- 
tremely fine finish. 

The tailstock unit has a lever- 
operated adjustable spring pres- 
sure center and center lock. A 
steadyrest is provided to support 
relatively long, small-diameter 
work between centers to prevent 
bowing due to wheel pressure. 
This steadyrest will handle work 
up to 3 inches in diameter. A spe- 
cial steadyrest unit can be ob- 
tained for work up to 5 inches in 
diameter. 

A table-mounted dressing unit 
is available for radius-dressing ex- 
ternal grinding wheels at work- 
center height. This unit will dress 
wheels having a maximum convex 
radius of 1 inch or a maximum 
concave radius of 11/4 inches. A 
wheel-balancing arbor and a bal- 
ancing stand for external wheel 
mounts are standard equipment. 

The hydraulically operated ma- 
chine table has an infinite number 
of speeds from 3 inches per minute 
up to 50 feet per minute, and the 
work-head has an infinitely vari- 
able range of speeds from 0 to 400 
R.P.M. The table is 6 inches wide, 
50 inches long, and has a hand- 
or power-operated travel of 32 
inches. Taper graduations range 
up to 8 inches per foot on the di- 
ameter. Table traverse by hand- 
wheel is available at two rates— 
1/2 inch and 3 inches per turn. 

The work-head can be swiveled 
360 degrees, and can be operated 
at speeds ranging from 0 to 400 
R.P.M. Work up to 12 inches in di- 
ameter by 30 inches will swing 
over the table using a grinding 
wheel 14 by 5 inches. The two 
spindle speeds regularly available 
for external grinding are 1750 and 
2100 R.P.M. 

For internal grinding, the maxi- 
mum distance from spindle axis to 
work axis is 7 inches. The spindle 


Improved Red Ring internal 
gear shaving machine 
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(Top) Universal internal-external grinder built by Gallmeyer & Livingston Co., 
set up for internal grinding. (Bottom) A machine set up for external grinding 


speed for internal grinding is 24,- 
000 R.P.M. with the regular drive, 
but quills operating at 12,500, 16,- 
000 or 35,000 R.P.M. can be had. 


Circle Item 108 on postcard, page 255 


Improved Red Ring Internal 
Gear Shaving Machine 


An improved Model GCR Red 
Ring internal gear shaving ma- 
chine featuring air cylinder and 


handwheel controls, developed to 
speed up gear loading and unload- 
ing functions and reduce operator 
fatigue, is now available from the 
National Broach & Machine Co., 
Detroit, Mich. This machine per- 
forms precision shaving opera- 
tions on internal spur and helical 
gears from 3 to 12 inches pitch 
diameter having up to 4 diametral 
pitch teeth. 

A new cutter-head and slide de- 
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sign on the shaving machine in- 
cludes an air cylinder control that 
provides fast advance and retrac- 
tion of the cutter-head to facilitate 
loading and unloading of gears 
from the work-head. A handwheel 
at the front of the cutter-head 
allows the operator to advance the 
cutter with one hand while, with 
the other, simultaneously guiding 
the cutter into mesh with the work 
gear. 

With the cutter in mesh with 
the work, simply pressing the cycle 
start-button causes the machine to 
go through an automatic shaving 
cycle. At the end of the cycle, the 
air cylinder control button is 
pushed, causing the cutter-slide to 
retract and permitting the opera- 
tor to unclamp and unload the fin- 
ished gear. 

This machine is 621/2 inches 
wide, 393/4 inches deep, and 64 


(Left) Heavy-duty, two-speed transmission before redesigning, and 
(right) after redesigning to use Foote ‘Duti-Rated" gearing. 


inches high. A hinged guard en- 
closes the work and cutter during 
the shaving operation. 
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Ex-Cell-O Tool-Grinding Machines 


Two new tool-grinders are be- 
ing introduced by the Ex-Cell-O 
Corporation, Detroit, Mich. Both 
machines are double-end models 
with reversible motors, suitable 
for sharpening high-speed steels, 
cast alloys, and carbides of all 
types. They have large, easily ad- 
justed tool-rest tables. 

The Style 46-D machine, Fig. 1, 
is a general-purpose tool-grinder 
using 6-inch plate type wheels for 
face-grinding. It has a new built- 
in motor spindle that is perma- 
nently lubricated. Coolant flows by 


Fig. 1. Ex-Cell-O general-purpose tool-grinder 
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gravity from a reservoir above 
the spindle. The tool-rest table and 
the spindle are at a height con- 
venient to the operator. 

The Style 49-A machine, shown 
in Fig. 2, is a heavy-duty model 
using 14-inch wheels for fast 
sharpening of large tools and for 
rough-grinding of smaller sizes. It 
is supplied with a pressure coolant 
system having individual control 
valves at both sides of each wheel. 
This model has a coolant settling 
tank which is easy to clean. 
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Foote “Duti-Rated” Gearing 
The Foote Bros. Gear & Ma- 
chine Corporation, Chicago, IIl., 
is manufacturing a line of “Duti- 
Rated Lifetime Gearing” designed 
to reduce size, weight, and cost 
of equipment, yet maintain or in- 
crease the capacity. The “before” 
and “after” views in the illustra- 
tion, of a heavy-duty, two-speed 
transmission give some idea of 
the reduction in size made pos- 
sible by using these gear units. 

In the original design, shown 
at left, the transmission weighed 
over 1000 pounds and occupied a 
space of 14,432 cubic inches. The 
new model, at the right, weighs 
several hundred pounds less, has 
been reduced 46 per cent in vol- 
ume, and yet has the same ca- 
pacity. 
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Fig. 2. Ex-Cell-O heavy-duty tool grinding machine 
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General Electric Fractional 


Horsepower Motors 

A new totally-enclosed, split- 
phase fractional horsepower motor, 
Fig. 1, that is smaller and a third 
lighter than previous designs, has 
been announced by the General- 
Purpose Component Motor De- 
partment of the General Electric 
Co., Schenectady, N. Y. This fan- 
cooled motor is designed especially 
for driving light machine tools 
and materials-handling systems 
and providing dependable continu- 
ous service under severe condi- 
tions of dust and dirt. It has large- 
size ball bearings developed to 
absorb heavy thrust loads, and 
requires no lubrication for ten 
years’ normal service. Easily ac- 
cessible base slots simplify instal- 
lation. The motor is made in 
NEMA 48- and 56-frames, and is 
available in ratings of 1/6 H.P., 
1140 R.P.M. up to 1/3 H.P., 3450 
R.P.M., 60- and 50-cycle models. 

An end-mounted type, fractional 
horsepower motor, Fig. 2, pro- 
vided with a special new grease 
for increased bearing life, has also 
been announced. The grease gives 
long-time lubrication with little 
maintenance and helps the ball 
bearings to absorb heavy end- 
thrust loads. Stator windings are 
highly resistant to heat, aging, 
moisture, and electrical stresses. 
Ventilation by means of a large, 
cast-aluminum fan supplies an 
effective cooling system. This mo- 
tor is available in open and totally- 
enclosed fan-cooled models. 

Open models are especially de- 


Fig. 1. General Electric totally- 
enclosed type split-phase fractional 
horsepower motor 


signed for continuous or intermit- 
tent operation of close-coupled 
centrifugal pumps mounted either 
vertically or horizontally. Both 


Fig. 2. G-E end-mounted fractional 
horsepower motor made in open 
ond enclosed fan-cooled models 


models are available in ratings 
from 1/4 H.P., 1725 R.P.M. up to 
1 H.P., 3450 R.P.M. 
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Landis Roll Grinding Machine 


A new roll grinding machine, 
built to handle rolls up to 25,000 
pounds in weight and up to 36 
inches in diameter, has been built 
by the Landis Tool Co., Waynes- 
boro, Pa. The grinding wheel of 
this machine is traversed across 
the face of the roll, crowning and 
concaving it to precision limits. A 
swivel table is provided under the 
work-head and footstock to permit 
grinding tapers. Work length ca- 
pacities between centers are 120, 
144, 168, 192, 216, and 240 inches. 

The grinding wheel is 36 inches 
in diameter and is driven by a 40- 
H.P. motor. Traversing of the 
wheel-head is variable from 2 to 


100 inches per minute. All con- 
trols for wheel feed and traverse, 
as well as the rheostats and elec- 
trical push-buttons, are grouped at 
a central station within easy reach 
from the operator’s seat at the side 
of the grinding wheel. 

The pressure-lubricated Micro- 
sphere wheel-spindle bearings in 
the massive wheel-head are sub- 
merged in filtered oil pumped from 
a separate reservoir. Failure of 
the oil pressure system causes the 
wheel-drive motor to stop. Settings 
for crowning and concaving are 
easily made at the rear of the ma- 
chine to produce mathematically 
accurate curves on repeat settings. 


Roll grinding machine brought out by the Landis Tool Co. 
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Fig. 1. Vulcan rotary table for surface grinders 


The V-belt drive to the headstock 
provides a variable work speed of 
from 12 to 100 R.P.M. Either a 
71/2- or 10-H.P. motor is used 
for this drive, depending on the 
diameter of the roll neck. 
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Zagar Special Multiple- 
Spindle Drilling Machine 


Thirty-seven holes, each 0.128 
inch in diameter and spaced only 
0.3125 inch between centers, are 
drilled in a gas burner on a spe- 
cial machine recently built by 
Zagar Tool, Inc., Cleveland, Ohio. 
The machine includes a hydraulic 
feed unit, fixtures, and a gearless 
drill head with thirty-seven spin- 
dles. This machine drills seventy- 
four holes in two passes. 

All machine movements, except 
fixture clamping, are hydraulically 
actuated. An air-operated fixture 
securely clamps the burner in po- 
sition. The Zagar feed unit de- 
livers the drill head to the work, 
feeds the drills to depth in the 
casting, and returns the head to 
the starting position. The various 
components of the drilling unit 
are mounted on a single base, 16 
inches wide by 40 inches long. This 
equipment drills 5180 holes per 
hour. It is built to J.1.C. standards. 
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(Top) Zagar multiple-spindle drilling 

machine, (Bottom) Gas burner in which 

thirty-seven closely spaced holes are 
drilled by machine illustrated 
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Fig. 2. Lapping plates made by the Vulcan Tool Co. 


Vulcan Rotary Table and Lapping Plates 


The Vulean Tool Co., Dayton, 
Ohio, is now manufacturing an 
air-operated rotary table for sur- 
face grinding machines. This ro- 
tary table, seen in Fig. 1, uses 
regular air-line sources for power 


and attains variable speeds of 40 
to 100 R.P.M. It serves as an eco- 
nomical portable attachment for 
the surface grinding of flanged 
studs or bushings, bearing spac- 
ers, forming rolls, convex or con- 


x ; 
£ 
A 4 \ 
4 


cave surfaces, flush-pin gages, 
punches, or dies. 

Tables 6 and 10 inches in di- 
ameter are available. Since only 
the machine cross-feed is used, 
this is said to reduce machine er- 
rors and save time. The table can 
be used on a sine plate or angle 
fixture, mounted on a standard 
surface grinder. The table can also 
be used with standard permanent 
magnetic chucks or simple fixtures 
made to suit the part. 

Lapping plates, such as shown 
in Fig. 2, are also being made by 
the manufacturer for converting 
the rotary table into a portable 
or bench type lapping machine. 
By mounting the lapping plate on 
top of the rotary table, an inex- 
pensive lapping machine is made 
available for use in the tool-room. 
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Hardinge Second-Operation 
Machine with Push-Button 
Controlled Speeds 


Any spindle speed within the 
range of 230 to 3500 R.P.M. can 
be obtained instantly by simply 
touching a button on the control 
box of the Model DSM59 second- 
operation machine now being man- 
ufactured by Hardinge Brothers, 
Inc., Elmira, N. Y. The control 
box, located conveniently over the 
headstock, allows the operator to 
increase or decrease the speed of 
the spindle to suit the work. With 
this control, speeds are changed 
without stopping the spindle. 

This machine is designed to re- 
duce tooling, maintenance, and 
“down” time costs by enabling 
partially finished parts to be fin- 
ished to close tolerances by rapid 
second-operation turning, forming, 
boring, drilling, threading, and 
facing with low-cost tooling. 

lever-operated ball-bearing 
collet closer permits opening or 
closing a collet or step chuck while 
the machine is in operation, and 
provides a means of applying collet 
tension from light to heavy for 
varying the holding power. The 
new 5C round Hardinge collet has 
a capacity of 1 1/16 inches. The 
pre-loaded ball-bearing  turret- 
head mounting eliminates all play 
between the turret-head and tur- 
ret-slide. When less than six op- 
erations are performed, savings in 
time can be made with the adjust- 
able operating lever which permits 
rapid swiveling past the turret 
stations that do not have tools. 
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Special machine for processing master brake cylinders developed by 
the Buhr Machine Tool Co. 


Special Machine for Processing Master Brake Cylinders 


A seven-station machine that 
mills, core-drills, drills, reams, 
chamfers, and taps 288 master- 
brake cylinders per hour is a re- 
cent development of the Buhr Ma- 
chine Tool Co., Ann Arbor, Mich. 
The machine is equipped with a 
72-inch, power-driven indexing 


Second-operation machine manufactured by Hardinge! Brothers, Inc. 


table complete with indexing bolt 
and table hold-down clamps at 
rough- and finish-milling stations. 
The indexing table has chip pad- 
dies for automatic disposal of 
chips and an indexing mechanism 
which may be easily serviced by 
taking off a cover at the front of 
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the machine base to permit sliding 
out the entire unit. 

The parts are loaded two to each 
fixture and automatically clamped 
and unclamped by means of a 
power wrench with torque control. 
The electrically controlled auto- 
matic indexing unit is of the cam- 
and-roller type designed to guar- 
antee uniform acceleration and de- 
celeration of the indexing move- 
ment. Tapping spindles are of the 
individual lead-screw type with 
precision-ground and chromium- 
plated threads. Multiple heads are 
of ball-bearing construction and 
have shaved gears and broached- 
and-splined drives. 
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Cabinet Model Lathe with 
Variable-Speed Drive 


The Delta Power Tool Division, 
Rockwell Mfg. Co., Pittsburgh, 
Pa., is entering the metal-working 
lathe field with the introduction of 
a cabinet model 11-inch variable- 
speed drive lathe having a center- 
to-center distance of 24 inches and 
a l-inch collet capacity. The hole 
through the spindle is 13/8 inches 
in diameter. This lathe has been 
designed to meet the needs of tool 
and die shops and industrial metal 
fabricating shops. A_ back-gear 


Cabinet model lathe introduced by the Delta Power 
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shift lever, located on the front of 
the machine within easy reach of 
the operator, eliminates any need 
for using wrenches, pulling out 
pins, or opening guards to shift 
from a direct-spindle drive to a 
back-gear spindle drive, or to a 
loose or locked spindle. 

A stepless variable-speed drive 
offers a speed range of from 44 
to 1550 R.P.M. Speeds can be 
changed without stopping the ma- 
chine. Accessories include taper- 
turning attachment, micrometer 
stops, milling attachments, and a 
standard type of collet chuck. 
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Baker Special Machine 


A special machine designed to 
perform thirty operations on dif- 
ferential ring gears for an auto- 
mobile has been built by Baker 
Brothers, Inc., Toledo, Ohio. This 
machine spot-drills, chamfers, 
drills, and taps eight blind holes 
in steel. Features of the new ma- 
chine include an individual lead- 
screw tapper with magnetic clutch 
ecxctrol. Drilling operations are 
performed by a Baker Model 26 
HO unit of twin pull cylinder con- 
struction. Estimated production 
on this Baker machine is 144 parts 
per hour. 
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Snyder Special Automatic 
Four-Way Drilling Machine 


A special automatic, four-way 
drilling machine for cast-iron trac- 
tor transmission cases has been 
developed by the Snyder Tool & 
Engineering Co., Detroit, Mich. 
The procedure consists of drilling 
holes in the left- and right-hand 
sides and in the bottom and rear 
of the transmission case, which is 
a rectangular casting about 30 
inches long. The machine has four 
self-contained hydraulic feed drill 
units arranged around the work- 
holding fixture. One unit is 
mounted vertically and three units 
are positioned horizontally, and all 
carry multiple-spindle heads. A hy- 
draulically operated slide moves 
the fixture out for loading. 

Guide fingers and approximate 
locators assist the operator in 
guiding the part down into an ap- 
proximate clamping position. Final 
location is accomplished by pilots 
which enter the main and cam- 
shaft bores in the rear end and 
center web of the part. When lo- 
cated, the part is hydraulically 
clamped between two jaws which 
engage the rear face and center 
web. The stroke necessary to clear 
the jaw for loading is accom- 
plished by means of a direct- 
coupled hydraulic cylinder. 


Tool Division of Rockwell Mfg. Co. 
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Baker machine for performing thirty operations on 
differential ring gears 
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Automatic machine for drilling tractor transmission 
cases built by Snyder Tool & Engineering Co. 


The work cycle is automatic 
after loading and starting the ma- 
chine, which is electrically inter- 
locked to protect both operator and 
equipment. High-speed steel tools 


are used at a speed of 80 surface 
feet per minute. Production is at 
the rate of thirty parts an hour 
at 80 per cent efficiency. 
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Gould & Eberhardt “HoBlique” High-Speed Gear-Hobber 


A compact, helical gear-hobbing 
machine, designed for the high- 
speed mass production of helical 
gears, has been built by Gould & 
Eberhardt, Inc., Irvington, N. J. 
The outstanding feature of this 
“HoBlique” machine, as it is called, 
is the feeding cycle. This consists 
of feeding the hob tangent to the 
helix of the gear being cut, em- 
ploying the automatic “TriLineal” 
feeding cycle which provides three 
feed rates in series—two succes- 
sive fast enter feeds operating at 
different rates, followed by the 
normal hobbing feed. 

The machine embodies a fully 
automatic cycle actuated by a 
single push-button. The operator 
loads the work and presses the 
start button. The work-support 
arm is then quickly lowered and 
locked, at the same time the work 
is clamped. The hob rotates and 
climb-feeds at two successive fast- 
traverse rates, followed by nor- 
mal feed. Then the hob stops and 
returns rapidly through the cut, 
after which the support arm is 
quickly elevated and the work 
clamps released, permitting the 
operator to unload the work. 

Since the machine is intended 
primarily for cutting helical gears 


preparatory to shaving, full 
advantage can be taken of mul- 
tiple-thread hobs. For some appli- 
cations, accuracy obtained with 
single-thread hobs is suitable for 
finish-hobbing gears in one cut. 


Fig. 1. “HoBlique’’ helical gear-hobbing machine 
brought out by Gould & Eberhardt, Inc. 


The machine is adaptable for a 
wide range of right- and left-hand 
helical gears up to a 45-degree 
helix angle. Hob speeds up to 550 
R.P.M. are available. The machine 
will handle gears from 2 3/4 to 10 
inches in diameter, 8 to 14 normal 
diametral pitch, and a maximum 
face width of 6 inches. The two 
truck transmission gears seen in 
Fig. 2 are cut in one setting with 
the double-thread set-up 
shown in Fig. 1, at the rate of 1.2 
minutes per gear. 
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Fig. 2. Cutting two helical gears per setting on gear-hobbing machine 
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Fig. 1. Centerless grinding machine built by Cincinnati Grinders Incorporated. 


Cincinnati “‘Filmatic” Centerless Grinding Machine 


The new No. 2 centerless grind- 
ing machine recently announced 
by Cincinnati Grinders Incorpo- 
rated, Cincinnati, Ohio— 1000 
pounds heavier than its predeces- 
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sor—has many new features de- 
veloped to facilitate the handling 
of a wide range of precision grind- 
ing work. The grinding wheel 
spindle has self-adjusting “Fil- 


Fig. 2. Rear view of the Cincinnati machine shown in Fig. 1 


matic” bearings which are auto- 
matically lubricated with filtered 
oil from a circulating system, and 
protected by an electrical pressure 
switch. 

The lower slide unit, mounted 
on ways at right angles to the 
grinding wheel spindle, supports 
an upper slide unit which carries 
the regulating, or feed, wheel. This 
type of construction simplifies set- 
ups and sizing adjustments be- 
cause the work-rest is mounted on 
the lower slide, where it can read- 
ily be positioned in proper rela- 
tion to the two wheels. The entire 
regulating wheel unit may be 
swiveled slightly on the bed. 

In operation, the upper and 
lower slides are locked together 
and glide as a unit over the 
anti-friction bed ways. The regu- 
lating wheel is driven by a built-in 
1 1/2-H.P. motor, through back- 
gears and a wide V-belt. Regulat- 
ing wheel speeds are infinitely 
variable, within two ranges, from 
11 to 320 R.P.M. Speed changes 
are accomplished with variable- 
pitch sheaves, handwheel selected 
and indicated on a tachometer. 

Both grinding and regulating 
wheel spindle bearings are auto- 
matically lubricated with circulat- 
ing filtered oil from the central 
hydraulic system. Other bearings 
within the slide units are lu- 
bricated from an oil-shot system. 
power-operated profile-truing 
attachment is standard equipment 
for the grinding wheel.. Two ex- 
ternal controls are located on the 
operating side of the bed, one to 
engage rapid and truing rates and 
change the direction of traverse; 
and the other, to change the rate 
of traverse. Regulating wheel tru- 
ing is accomplished through a 
straight hand-screw type unit. 
However, power-operated truing is 
available. 

The in-feed handwheel is now 
located on the upper slide, at the 
operator’s working position. It has 
0.0001-inch and 0.001-inch grad- 
uated dials. For in-feed grinding, 
the operator uses the lever con- 
nected directly to the in-feed 
screw. A 90-degree downward and 
return movement of this lever com- 
pletes a cycle. 

The motor and electrical controls 
are enclosed and the machine is 
wired to comply with J.I.C. stand- 
ards. Electrical controls are con- 
tained in a sheet-metal unit at the 
rear of the machine which is 
equipped with a safety interlock 
switch and a “loadmeter” to show 
the horsepower being used. 
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Kearney & Trecker Ram 
Head Milling Machine 


A line of dual-purpose knee type 
ram head milling machines has 
been introduced by Kearney & 
Trecker Corporation, of Milwau- 
kee, Wis. The machines combine 
a conventional horizontal spindle 
and a self-contained motorized 
sliding ram for adjustable cutting 
heads. With this arrangement, 
horizontal and vertical spindles 
can be run separately or simul- 
taneously. 

The ram head machines are 
available with a choice of three 
cutting heads—universal, vertical, 
and quill types which can be ro- 
tated through 360 degrees. This 
permits the user to perform verti- 
eal, horizontal, and angular mill- 
ing operations on one machine in a 
single set-up. The ram head type 
machines are said to be highly 
versatile and exceptionally eco- 
nomical for general-purpose pro- 
duction milling. The machines are 
built in sixty-nine different work- 
ing range combinations, and in 
sizes from Nos. 2 to 4, both plain 
and universal. Either a standard 
directional table control, or an 
automatic-cycle table control, can 
be provided. The ram head is in- 
dividually motor-driven and has 
its own lubrication system and 
speed-change mechanism. When 
used as a standard horizontal ma- 
chine, the ram acts as a heavy- 
duty arbor support. 
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Clearing Press Built to Trim 
Large Aluminum Forgings 


A huge 2000-ton hydraulic press 
designed to trim massive alumi- 
num forgings has been built by 
the Clearing Machine Corporation, 
Division of U. S. Industries, Inc., 
Chicago, Ill. This machine exerts 
a continuous pressure over an un- 
usually long stroke. Since the 
forgings handled by the press 
vary greatly in size, provision is 
made for quick and easy adjust- 
ment of the stroke length. 

The machine is of the housing 
type with pre-loaded tie-rod frame 
construction which resists. the 
effects of off-center loading. A 
unique system for taking care of 
“break-through” shock is built into 
the press by which movement of 
the slide is restrained as it at- 
tempts to accelerate and continue 
its stroke. 
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Knee type ram head universal style milling machine recently 
introduced by the Kearney & Trecker Corporation 


Clearing press designed to trim large aluminum forgings 
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Elmes Double-Action Drawing 
and Forming Press 


A housing type, self-contained 
double-action drawing and form- 
ing press, said to incorporate many 
advanced construction and operat- 
ing features, has been brought out 
by the Elmes Engineering Divi- 
sion, American Steel Foundries, 
Cincinnati, Ohio. This multiple- 
ram press is equipped with a die 
cushion and has pre-shrunk tie- 
rods for maximum rigidity and ac- 
curate alignment. The guideways 
for slides are of hardened steel. 
Hand-scraped gibs make possible 
close-tolerance gib adjustments. 

An important construction fea- 
ture is the use of eight ring-type 
keys to insure “all directional” 
alignment of press crown, bed, 
and housings. The multiple-ram 
arrangement provides maximum 
flexibility of operation and greater 
pressing speeds for work requir- 
ing less than maximum press ton- 
nage. For single-action operations 
of the blank-holder and main 
platen, the respective capacities 
(blank-holder 100 tons, main 
platen 300 tons) are combined to 
obtain a total operating capacity 
of 400 tons. 


Stroke and speed change adjust- 
ments are controlled from the 
front of the press, at floor level. 
This arrangement permits the op- 
erator to make adjustments while 
the press is in action and to ob- 
serve the position of the ram at 


the same time. Manual, hydraulic 
bleed-off type inching control is 
provided for die-setting, making 
possible control of slide movement 
to within a few thousandths of an 
inch. A separate panel is furnished 
equipped with controls for indi- 
vidual corner pressure adjustment 
of the blank-holder slide. 
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Deckel Universal Milling Machine 


A Model FP2 Deckel universal 
milling and boring machine of im- 
proved design is being introduced 
in this country by the Cosa Corpo- 
ration, New York City. This ma- 
chine is designed to perform ac- 
curate drilling, boring, slotting, 
and milling operations (vertical, 
horizontal, angular, or spiral). Im- 
provements over an earlier model 
include increased size of work- 
piece capacity and an increase in 
the number of speeds and feeds 
that are available. 

The machine has a _ built-in 
motor, two-directional power feed 
to the spindle head, and axial ad- 
justment of the spindle in the head. 
The eighteen spindle speeds range 
from 40 to 2000 R.P.M., and the 


eighteen feed rates from 0.315 
inch to 15.8 inches per minute. 
Directional single-lever control is 
provided for the table feed. Rapid 
power traverse is available in all 
directions. The swivel type vertical 
boring and milling head has three 
feed rates. 

The machine is equipped with a 
3-H.P. motor and an over-arm for 
extending the horizontal spindle. 
Special attachments include a ver- 
tical spindle head, a high-speed 
vertical spindle head, a milling and 
boring head, a slotting attachment, 
fixed and swiveling angular tables, 
a circular table, a jig boring table, 
an index-head, and a spiral milling 
attachment. 
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Improved Deckel universal milling machine which has been 
introduced by the Cosa Corporation 


Double-action drawing and forming press built by Eimes 
Engineering Division, American Steel Foundries 
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Fig. 1. Inclined rack-feed end of hot-spinning machine 
built by Modern Machine Tool Co. 


Hot-Spinning Machine 
Designed to Weld and 
Close End of Tubing 


The Modern Machine Tool Co., 
Jackson, Mich., has brought out a 
hot-spinning machine designed to 
close one end of a piece of tubing. 
This machine automatically feeds 
the tube, heats it to the proper 
temperature, seals the end by 
spinning and welding, and ejects 
the piece, all in a matter of sec- 
onds. All the operator has to do is 
stack the pieces of tubing in the 
inclined rack, seen in Fig. 1, and 
take them away when the opera- 
tion is finished. 

The machine handles tubing up 
to an outside diameter of 3 inches, 
and is designed to use either oxy- 
acetylene or induction heating. It 
is furnished with motors, starting 
equipment, collet, bushing, valves, 
and cylinders, as well as electrical 
equipment, including a_ trans- 
former. 
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“Unitool’”’ Method for 
Producing Gears with 
Single Cutter 


A “Unitool” method, for cutting 
a wide variety of spiral bevel, 
Zerol bevel, and hypoid gears with 
a single cutter, has been applied 
by the Gleason Works, Rochester, 
N. Y., to Nos. 106 and 116 hypoid 
generators. The method adapts the 
machines to cutting gears in small- 
lot quantities, as in the case of 
experimental gears without re- 
quiring trained personnel. 

By the ’Unitool” method, spiral 
bevel and Zerol bevel gears of any 


ratio can be cut, and hypoid gears 
of 3 to 1 ratio and higher. The 
same cutter is used for both the 
driving and driven gears of a pair, 
and each gear is completed before 
removing it from the machine. 
The cutters are of the segmen- 
tal type, and require no shimming 
or adjusting. Each cutter covers a 
wide range of work sizes, and the 
combined range of the two ma- 


Fig. 2. Spinning and welding end of machine shown in 
Fig. 1 which closes and welds tube ends 


chines mentioned is covered by 
only six cutters. Calculations for 
the machine are relatively simple. 

Zerol bevel gears can be cut 
from blanks designed for straight 
bevel gears. Thus it is possible to 
obtain the effect of bevel gears 
without the necessity of having a 
separate bevel gear generating 
machine. 


Circle Item 128 on postcard, page 255 


Typical gears cut with a single cutter by the new Gleason “Unitool” method. 
A pair of Zerol gears is shown in the center, and a pair of hypoid gears at 
the lower left. At the lower right is a pair of large spiral gears. 


MACHINERY, January, 1955—227 


be 
é 
= Ce 3 
7 
| 
Wa = y, 
ik 
i 
| 


Fig. 1. Gorton four-spindle rotary duplicator that performs profiling opera- 
tions on two gear blanks simultaneously with two spindles while fixtures 
under the other two spindles are being reloaded for same operations 


Gorton Four-Spindle Semi-Automatic Duplicator 


A four-spindle duplicator de- 
signed for high production has 
just been introduced by tne George 
Gorton Machine Co., Racine, Wis. 
In Fig. 1, the machine is shown 


with two heads in the operating 
position and two heads in the un- 
loading, gaging, and reloading po- 
sition. The heads and rotating fix- 
tures operate in pairs, each pair 


Fig. 2. Master cam which guides table movement of duplica- 
tor during profiling operations, together with two finished 
blanks and one blank before profiling 
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of fixtures being governed by a 
separate master. Two masters, one 
for each pair of fixtures, are lo- 
cated within the table assembly of 
the machine. 

Two different pairs of parts can 
be produced simultaneously. In the 
application illustrated, all pieces 
are identical. The operation con- 
sists of milling two locking lug 
recesses in bevel gear blanks, such 
as shown in Fig. 2, at a rate of 
100,000 pieces per month. The 
recesses are 5/32 inch deep and 
13/64 inch wide. The parts are 
made of SAE 4615 cold-drawn 
steel having a Brinell hardness of 
180 to 210. 

After the cutter-spindles have 
been set for the required cutting 
depth, fixtures holding the work 
by air-operated clamps rotate and 
move in and out from the column 
face, guided by the concealed mas- 
ters. In this way, the two recesses 
are milled to exact shape and size 
in one pass. All movements are 
protected by electrical interlocks. 
For example, one pair of spindles 
and holding fixtures will not op- 
erate until the other spindles are 
raised above the work. 

Circle Item 129 on postcard, page 255 


General Electric Tri-Clad 
Single-Phase Capacitor 
Motors 


A line of Tri-Clad “55” single- 
phase capacitor motors featuring 
higher full-load speeds, overload 
capacity, and breakdown torque 
has been announced by the Gen- 
eral Electric Co., Schenectady, 
N. Y. These motors are built to 
the latest re-rated NEMA stand- 
ards. They feature size reduction 
and a rigid cast-iron construction, 
and incorporate a new insulation 
system, bearing assembly, and 
ventilation design. 

Starting is accomplished by a 
simple centrifugal mechanism 
which throws out when the motor 
is up to speed, disconnecting the 
starting capacitors and switching 
the windings from starting to 
running condition. single- 
phase motor can be changed from 
115-volt 60-cycle to 230-volt 60- 
cycle operation by reconnecting 
the leads, and motor rotation can 
be reversed by simply interchang- 
ing two leads. The motor is avail- 
able with various types of mount- 
ing, and with either the standard 
drip-proof enclosure or the totally 
enclosed, fan-cooled enclosure for 
applications where the motor will 


‘ a } 


Single-phase Tri-Clad “55” motors of new line announced 
by the General Electric Co. 


encounter severe contamination or 
weather conditions. This line of 
“Tri-Clad” motors is being built 
in ratings of from 1 to 5 H.P. 
Circle Item 130 on postcard, page 255 


Federal Dial Indicator 
and a Non-Magnetic 
Test Indicator 


A long-range dial indicator that 
will measure 2 inches in incre- 
ments of 0.001 inch, is now being 
produced by the Federal Products 
Corporation, Providence, R. I. 
This indicator, shown in the upper 
view in the illustration, is fur- 
nished in the “D” size. It has a 
2-inch range and follows Ameri- 
can Gage Design Committee spe- 
cifications throughout, except for 
the length of the stem, the dust 
cap, and the rack. The indicator 
has two revolution counters that 
enable the user to keep track of 
the hands so that he can always 
tell which revolution of each hand 
is being read. 

The Federal ‘“Testmaster,” 
shown in the lower view of the 
illustration, is a highly adaptable 
and accurate universal test indica- 
tor. It is now available in non- 
magnetic form. This indicator can 
be used with magnetic chucks, 
parallels, V-blocks, uprights, or 
wherever a magnetic field is pres- 
ent, with accurate readings being 
assured. 

Circle Item 131 on postcard, page 255 


Vertical Attachment for 
Burke Milling Machines 


A vertical milling attachment 
designed to increase the versatility 
of its bench type milling machines 
has been announced by the U. S.- 
Burke Machine Tool Division, Cin- 
cinnati Ohio. This attachment is 
made specifically for the Burke 
Nos. 3 and 4 millers, but is also 
suitable for other small milling 
machines. The attachment is 
driven by helical gears, with both 


Burke bench type milling machine which is equipped with 
vertical milling attachment 


the spindle and drive arbor sup- 
ported on  pre-sealed precision 
roller bearings to permit using the 
most efficient spindle speeds for 
small end-mills. 

The attachment is driven by a 
splined arbor, direct from the mill- 
ing machine spindle. This allows 
the head to be moved close to or 
away from the spindle. In addi- 
tion, the head is graduated so that 
it can be used for angular as well 
as direct vertical milling. A draw- 
in collet attachment, having a 


(Top) Federal long-range dial indicator; and (bottom) Federal 
“Testmaster’’ non-magnetic test indicator 
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maximum capacity of 1/2 inch, is 
furnished. Other collets, increas- 
ing in size from 1/16 to 1/2 inch 
by increments of 1/16 inch, are 
available. 

Circle Item 132 on postcard, page 255 


Parker Directional 
Control Valves 


The Parker Appliance Co., of 
Cleveland, Ohio, has added a series 
of five directional control valves 
to its line of industrial hydraulic 
units. These valves conform to 
J.1.C. specifications, have gasket 
type mountings, and are designed 
for use in hydraulic (oil) systems 
with operating pressures up te 
2000 pounds per square inch. 

The five new designs, illus- 
trated, differ principally in the 
methods of actuation, being pilot- 
operated; solenoid-operated (sin- 
gle or double); and solenoid-con- 
trolled, pilot-operated (single or 
double solenoid). Solenoid-oper- 
ated valves are rated at a recom- 
mended maximum capacity of 3 
gallons per minute. 

Pilot-operated valves and sole- 
noid - controlled, pilot - operated 
valves are rated at a recommended 
maximum capacity of 22 gallons 
per minute. In most cases, the 
solenoid-controlled, pilot-operated 
valves are arranged for internal 
pilot pressure source but they can 
be furnished for use with an 
external pilot pressure source. 

From one to six spool types are 
offered in each design. Solenoids 
are ordinarily furnished for 115- 
volt, 50- or 60-cycle current. 

Circle Item 133 on postcard, page 255 


Directional control valves for hydraulic systems made by 
Industrial Hydraulics Division, Parker Appliance Co. 
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Northfield Keyseater 


The Northfield Foundry & Ma- 
chine Co., Northfield, Minn., is 
manufacturing a Model K6 key- 
seater designed to cut straight or 
tapered internal keyways from 
1/8 to 1 inch in width. Work of 
any diameter and shape that can 
be clamped to the table can be 
cut, grooved, or slotted. Standard 
equipment includes a 1-H.P. three- 
phase, 60-cycle, 220- or 440-volt 
motor with a rated speed of 900 
R.P.M. A 2-H.P. motor can be 
furnished. The table is 25 by 29 
inches. The “Alligator” type cross- 
head is provided with dovetailed 
gibs for adjustment of cutter in 
the base and to take up wear when 
necessary. 

Circle Item 134 on postcard, page 255 


Sheet Lifter with High 
Vacuum Produced by 
Compressed Air 


As long as the trigger in the 
pistol grip type handle of the 
“Pres-Vac” lifter is held down, 
the suction cup will pull 11 pounds 
per square inch. The suction is 
obtained by a revolutionary appli- 
cation of compressed air incorpo- 
rated in this lifter made by the 
Air Division, F. J. Littell Machine 
Co., Chicago, Ill. The constant, 
positive lifting power is produced 
by passing compressed air through 
the venturi at a pressure of 45 
pounds per square inch, creating 
a constant vacuum of 22 inches 
of mercury. The vacuum is con- 
veyed to the rubber cup through 
passages in the lifter handle. A 


Keyseater placed on the market by 
Northfield Foundry & Machine Co. 


regulator is supplied to reduce the 
line pressure to the required op- 
erating pressure of 45 pounds per 
square inch. 

Circle Item 135 on postcard, page 255 


Ross Improved Air Valves 


The Ross Operating Valve Co., 
Detroit, Mich., has incorporated 
important improvements in the op- 
erating mechanisms of both the 
three- and four-way models of its 
880 Series hand- and foot-operated 
valves. These valves are available 
with single- or double-foot treadle, 
and vertical or horizontal hand- 
lever controls. They are changed 
from hand to foot operation by re- 
moving two screws. A separate 
base for bottom or side ports is 


“Pres-Vac"’ lifter brought out by the Air Division of the 
F. J. Littell Machine Co. for handling sheet material 
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An improved model of the Ross 880 Series air valves Merz “Microsphere” multiple precision bore gage 


provided and an optional base is 
available to permit manifolding a 
series of bases to each other for 
simplified piping. 

Both models are available in 1/4- 
and 3/8-inch pipe sizes. All have 
standard two-position locking ac- 
tion, but may be ordered with 
spring return or three-position 
locking action. The pressure rat- 
ing is 125 pounds per square inch 
and the maximum recommended 
operating temperature is 175 de- 
grees F., except for the foot-oper- 
ated four-way model, the recom- 
mendation in this instance being 
250 degrees F. All the valves may 
be used for higher or lower pres- 
sures and for other than air serv- 
ices under special conditions. 

Circle Item 136 on postcard, page 255 


“Qmicron” Ellipsograph 


An ellipsograph called the “Omi- 
cron,” by means of which mathe- 
matically true ellipses can easily 


be drawn, is a product of the A. 
Partrick Co., Westwood, N. J. This 
instrument has a capacity for 
drawing ellipses having a major 
axis of over 12 inches, using a 
pencil, inking pen, or scriber 
needle. 
Circle Item 137 on postcard, page 255 


Merz Bore Gage 


A “Microsphere” multiple preci- 
sion gage, designed to facilitate 
accurate measuring of bore diam- 
eters, is being made by the Merz 
Co., Los Angeles, Calif. The gage 
consists of ten measuring spheres 
in any increment desired, starting 
at 0.0001 inch. It is used to check 
the size of the hole being produced 
during any part of the operation. 
[hese gages utilize the principle of 
a sphere as the measuring element. 
The spheres are manufactured to 
an accuracy of plus 0.000000 inch 
and minus 0.000025 inch, and can 
be obtained in both tool steel and 


hard chromium steel. They are 
available in standard sizes, in- 
creasing in steps of 1/64 inch, 
from 1/16 to 1/2 inch in diameter. 
Circle Item 138 on postcard, page 255 


Improved Multiple-Purpose 
Work-Holder 


A multiple-purpose work-holder 
has been brought out by the Lassy 
Tool Co., Plainville, Conn., to pro- 
vide a basic work-holding device 
that will eliminate the need for 
special fixtures. Standard inter- 
changeable jaws and clamps are 
available for holding single or 
multiple pieces of odd as well as 
regular shapes. The base has a 
through hole to accommodate long 
work and is provided with a posi- 
tive work-stop bar recessed into 
the base. Slots are provided for 
bolting the holder to a machine 
table. Accessories include counter- 
balance weights, a drill bushing 


Ellipsograph for drawing mathematically true 
ellipses, introduced by the A. Partrick Co. 


Multiple-purpose work-holder made by Lassy Tool Co. 
to eliminate need for special fixtures 
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plate, riser blocks, work-stops for 
single or multiple pieces, and ex- 
tension work-stop sleeves. The 
quick-acting swing clamp is ad- 
justable and assures positive 
clamping even when the holder is 
subjected to machining vibrations 
or fast rotation. 

Circle Item 139 on postcard, page 255 


Vacuum Lift for Rapid 
Handling of Materials 


The Ingersoll-Rand Co., New 
York City, has brought out a 
“Vac-Lift” device for handling 
flat, non-porous materials such as 
television tubes, sheet metal, plate 
glass, refrigerator and range 


Vacuum lifting device brought out 
by the Ingersoll-Rand Co. 


housings, stampings and castings, 
and boxes. This device can be used 
to advantage on any operation 
where material is moved by hand 
or by a sling or hook. A safety- 
tight seal is created by merely 
placing the vacuum cup on the 
work. Easy one-hand operation 
permits accurate spotting of the 
load which can be released by a 
finger-tip control. 

Circle Item 140 on postcard, page 255 


Heavy-Duty Cam Clutches 
for Indexing and General 
Machinery Applications 


A line of heavy-duty ball bear- 
ing over-running clutches for in- 
dexing, backstop, and general ma- 
chinery applications is now avail- 
able from the Morse Chain Co., 
Detroit, Mich. These “K” series 
clutches embody many of the de- 
sign features of the ‘“‘Kelpo” over- 
running clutches previously made 
by the company. 

Typical applications for clutches, 
which have a toothed inner race 
driving member that actuates 
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Heavy-duty cam clutch of line 
introduced by Morse Chain Co. 


closely spaced type, independently 
sprung cams, include dual drives, 
two-speed drives, centrifugal 
water pump drives, forced and 
induced fan drives, and ventilat- 
ing fan drives in power plants, 
mines, steel mills, foundries, and 
other heavy industries. 

Tapped holes are provided in 
both ends of the clutches for at- 
taching sprockets, gears, pulleys, 
or ratchet arms to meet require- 
ments. The desired direction of 
rotation is obtained by attaching 
the component to either side of 
the clutches. 

Circle Item 141 on postcard, page 255 


Speed Reducer with 
Double-Enveloping Gearing 


Shaft-mounted speed reducers 
featuring double-enveloping worm 
gearing are now available from 
Cone-Drive Gears, Division of 
Michigan Tool Co., Detroit, Mich. 


Shaft-mounted speed reducer, 
product of Cone-Drive Gears, 
Division of Michigan Tool Co. 


A right-angle design between in- 
put and output shafts offers both 
application and space-saving ad- 
vantages. The reducer is mounted 
directly on the driven shaft and 
requires only a simple bracket or 
torque arm to prevent rotation. 
If a motorized reducer is de- 
sired, a bell housing can be fur- 
nished to accommodate standard 
NEMA C-type flanged motors. 

These reducers are being manu- 
factured in 2, 2 1/2, and 3-inch 
center distance sizes, and can be 
furnished in pinion-under, pinion- 
over, or vertical shaft models. 
Loads that can be handled by the 
three sizes of reducers range 
from fractional horsepower to 3, 
5 1/2, and 9 H.P., respectively. 


Circle Item 142 on postcard, page 255 


Kendex tool with “throw-away” 
carbide insert 


Tool with “Throw-Away” 
Carbide Insert 


Kennametal Inc., Latrobe, Pa., 
has just added to its Kendex line 
a low-cost tool using a “throw- 
away” tungsten-carbide insert. 
The insert has as many as eight 
cutting edges which can be used 
successively until all are dull or 
worn out. This eliminates grind- 
ing in the user’s shop, cuts cost 
per cutting edge, and provides a 
new system of chip control. 

The tool is provided in two types 
—Kendex button tools and heavy- 
duty tools. A removable chip- 
breaker is used on the button tools, 
while on the heavy-duty line, a 
hardened clamp serves as a chip 
deflector. Button tools with square 
or triangular tungsten-carbide 
buttons are available in two fin- 
ishes: regular, which is molded to 
size with the nose radii and top 
and bottom surfaces ground; and 
precision, which is ground all over 
for accurate on-the-job indexing. 


‘Circle Item 143 on postcard, page 255 
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Automatic Cam-Operated 
Indexing Unit 
Cam-operated indexing unit devel- 
oped by the Standard Tool & Mfg. 
Co., Lyndhurst, N. J., to provide 
for precision positioning between 
automatic production stations or 
a simplified means of timing pro- 
duction operation drives. Auto- 
matic indexing of 8, 12, 16, or 20 
divisions can be obtained during a 
complete cycle. Accurate position- 
ing for such operations as milling, 
drilling, soldering, or assembling 
is assured at each position. The 
unit is 17 inches long, 16 1/2 
inches wide, and 13 3/4 inches 

high. 
Circle Item 144 on postcard, page 255 


Spiral Hone for Finishing 
Grooved Bores 

Hone with spiral or helical stones 
that operate efficiently on inter- 
rupted surfaces, such as rifle 
gun bores and _ longitudinally 
grooved cylinders. The hone can 
be operated either automatically 
or manually. Experimental runs 
have indicated that stock removal 
at the rate of 0.002 to 0.005 inch 
per minute is possible on large 
bores. Head sizes range from 3 
inches upward. Automatic sizing 
is accomplished either by means 
of a Sheffield Precisionaire or 
standard sizing ring. Product of 
Spiral Hone Corporation, Elmore, 
Ohio. 

Circle Item 145 on postcard, page 255 


Brooks Holder for Socket- 
Head Screw and Nut 
Wrenches 


Holder designed to convert four 
separate wrenches into a combina- 
tion hand tool with the ends of 
four wrenches projecting from the 
top of the holder in different di- 
rections, ready for use. For deep- 
seated or hard-to-reach screws, the 
wrench is simply reversed in the 


holder so that its long end can be 
used. The holder gives the lever- 
age required for tightening or 
loosening screws. Made in three 
models, covering wrench sizes 
from 0.050 to 7/16 inch, by the 
Micro Tool Co., Hartford, Conn. 

Circle Item 146 on postcard, page 255 


Inserted Carbide Blade 
Milling Cutter 


Millit, Inc., Rochester, N. Y., has 
introduced an inserted solid-car- 
bide blade milling cutter designed 
for high-production metal removal. 
Close blade spacing and increased 
blade strength make it possible to 
operate this cutter at exception- 
ally high feed rates. Low replace- 
ment blade costs are also a feature 
of the cutter. The rectangular 
shaped carbide blades are held in a 
tapered slot by a round taper- 
slotted wedge. These shell type 
cutters can be had with two blade 
sizes of 5/32 by 1/4 by 1 inch 
and 1/4 by 3/8 inch by 1 1/2 
inches, and in a diameter range 
of from 2 to 8 inches. 

Circle Item 147 on postcard, page 255 


Lixie Dual-Purpose Hammer 


Dual-purpose hammer of a solid 
bronze, non-ferrous material 
brought out by the Lixie Products 
Co., Providence, R.I. This combina- 
tion of a machinist’s hammer head 
and a tool-adjusting head in one 
balanced hammer affords the cor- 
rect feel needed for precision tool- 


adjusting and machinist’s ham- 
mer operations. It is also suited 
for assembly work and is especi- 
ally adapted for use in setting up 
machine tools. The material in the 
hammer allows it to be used for 
light tapping without rebound. 
Circle Item 148 on postcard, page 255 
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Scrap Chopper for 
Power Press 


Scrap chopper designed for opera- 
tion by ram of power press. The 
chopper can be clamped to any 
press bed and will handle steel 
up to 3 inches wide and any thick- 
ness up to 0.062 inch. It is de- 
signed to permit a spare cut-off 
blade to be installed quickly when- 
ever the one in use needs sharpen- 
ing. Product of Jaco Devices, Inc., 
Hingham, Mass. 

Circle Item 149 on postcard, page 255 


Kentrall Hardness Tester 


Kentrall hardness tester that can 
be used for both regular and sup- 
erficial Rockwell hardness tests, 


developed and manufactured by 
the Torsion Balance Co., Clifton, 
N. J. In its dual function, it makes 
all regular Rockwell tests with 


Peck Head Mount for Automatic Welding Equipment 


“Uneek” head mount available 
from Cecil C. Peck Co., Cleveland, 
Ohio, for use with all standard 
welding heads. This mount is de- 
signed to permit lateral movement 
of the welding head or electrode 
a¢ross the seam as well as angular 
positioning of the head, either 
right or left, particularly for fillet 
welding. Provision is made for 
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pointing or leading the filler wire 
ahead of the normal downward po- 
sition, or giving it a backward in- 
clination. The head can also be set 
in a stationary position at 90 de- 
grees to the normal longitudinal 
travel for ..aking circumferential 
welds on tanks, boilers, condensers, 
and other cylindrical objects. 

Circle Item 150 on postcard, page 255 


loads of 60, 100, and 150 kilo- 
grams; and superficial tests with 
loads of 15, 30, and 45 kilograms, 
using any suitable standard C, N, 
or ball type indenter. Results ap- 
pear on an easily read dial gage 
with a single numerical scale. 
Equipment includes all weights for 
regular and superficial testing, a 
1/16-inch diameter steel ball in- 
denter, four anvils, and eight test 
blocks. Also available are diamond 
indenters for A, C, and N scale 
testing; ball indenters for 1/8-, 
1/4-, 1/2-, or 3/4-inch diameter 
steel balls and special flat or wedge 
indenters. 

Circle Item 151 on postcard, page 255 


Fixture for Sharpening and 
Measuring Circular Form 


Tools 


Micrometer grinding fixture for 
use in making the proper offset 
adjustment when sharpening cir- 
cular form tools used in auto- 
matic screw machines and recess- 
ing tools. This fixture, announced 
by Scully-Jones & Co., Chicago, 
Tll., can be used on any tool-room 
surface grinder having a mag- 
netic chuck, and also on universal 
type grinders by bolting it to the 
table. Advantages claimed include 
faster set-up for grinding and 
measuring face offset; closer con- 
trol over tool diameters and angles 
for accurate work; and more con- 
sistent reproduction of flat cut- 
ting faces parallel to the center 
line and square with the sides. 
After sharpening, the cutter may 
be set in the machine or recessing 
tool and used without further 
checking by cut-and-try methods. 
Circle Item 152 on postcard, page 255 
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THE NEW 
ULTRA-SPEED 
5° GEAR HOBBER 


New in principle, this Michigan ‘“Ultra-Speed’’ No. 
1445 hobber hydraulically crossfeeds the hob across 
the work at the helix angle of the gear. Hydraulic plunge- 
feed, tail-stock, and hob-shift speed up the hobbing 
cycle. Fast, simple setup for short runs. Can be equipped 
with automatic hopper feed for long production runs. 
Hobs helical or spur gears up to 8 pitch, 4” face and 5” 
diameter at hob speeds up to 570 rpm. Ask for bulle- 
tin LH-54. 


MICHIGAN TOOL COMPANY 
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AUTOMATED SPEEDER | 


—The operator just listens to the ®& 
speeding gear to learn whether it 

is ok—then flicks the lever to send 

it down the ok or reject chute. 
Gears are hopper fed down a chute 
and automatically loaded and un- 
loaded. Hoppers are mounted be- 
hind a soundproof wall. 


# INCREASE HOB LIFE—Hob life can be increased as much as 


225% by reducing the amount of stock that is removed per sharpening. 


For instance, a 7 pitch hob where .030” stock must be removed each 
time can only be sharpened 12 times. If .020” stock is removed, it can 
be sharpened 19 times. But if sharpening requires only .010” stock to 
be removed at a time, the 7 pitch hob can be sharpened a total of 38 times. 


There are times when it is advantageous to get maximum production 
between sharpenings, even though it does require excessive stock re- 
moval. Each individual case should be decided on its own merits. 


600 PER HOUR — one operator shaves 600 automatic 


transmission planet gears per hour on three Michigan 870-A 
automatic gear finishers. Complete cycle, including size 
checking before shaving is automatic. Gears are 17-tooth, 
1.2922” pitch dia., 1.123” face, 20° L.H. helix. 
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“Deka-Bore” Offset 
Boring Head 


Offset boring head developed by 
the Precision Tool & Mfg. Co., 
Cicero, Ill., for economical opera- 
tion on production runs as well as 
single-piece work. This ‘“Deka- 
Bore” tool, as it is called, has two 
independent means of adjustment. 
The offset dovetailed tool-holder 
slide is actuated by the conven- 
tional micrometer screw for rough- 
boring the hole. Backlash is elimi- 
nated in the tool-holder slide by 
pre-loading the gibs to a predeter- 
mined pressure. Calibrations on 
the body of the tool provide means 
for making independent, direct, 
and positive adjustments of 0.0001 
inch on the diameter. 

Circle Item 153 on postcard, page 255 


Push Type Square Broach 


“Minute Man” high-speed steel, 
push type square broach brought 
out by the du Mont Corporation, 
Greenfield, Mass. Available from 
stock in eight standard sizes, from 
3/16 to 3/4 inch square, manu- 
factured to close tolerances. Start- 
ing with a round pilot, these 
broaches will finish a square hole 
in a drilled, reamed, or cast bore 
in one pass. They may be used in 
either a hand-operated arbor 
press or a hydraulic press. Square 
broaches in non-standard sizes and 
other special rectangular and hex- 
agonal shapes can also be had. 
Circle Item 154 on postcard, page 255 


Bryant Gage for Internal 
Threads and Grooves 


Gage with interchangeable seg- 
ments for checking both internal 
threads and grooves, made by the 
Bryant Chucking Grinder Co., 
Springfield, Vt. This Model P-21 
gage is built on the principle of 
an expanding plug which actuates 
a precision dial indicator to show 
the size comparison of the part 
with respect to a master-setting 
ring. The gage will check threads 
from 5/16 inch to 5 inches in di- 
ameter at a rapid rate. It also 


provides a high-speed method of 
checking the diameter and round- 
ness of internal grooves. 

Circle Item 155 on postcard, page 255 


Recessing Tool for 


Automatie Serew Machines 


Recessing tool with radial action, 
brought out by the American Cam 
Co., Bloomfield, Conn., for use on 
automatic screw machines. This 
Model B recessing tool is cam- 
actuated by the forward motion of 
the turret and requires no syn- 
chronizing of the lead and cross- 
slide cams. It will perform radial 
or form recessing, or back-end 
chamfering without a cross-slide, 
or swing recessing from a cross- 
slide, without changes or adapta- 
tions. The cutting tool moves ra- 
dially into the work, making it 
possible to form recesses that can- 
not be produced by the conven- 
tional recessing tool. The cam 
action holds close tolerances 
throughout long runs. 

Circle Item 156 on postcard, page 255 


“Easy-Tru” Collar for Diamond Wheels 


Cut-away view of the “Easy- 
Tru” collar brought out by the 
Queen City Carbide Tool Co., Cin- 
cinnati, Ohio, for truing diamond 
wheels speedily. Four accurately 
machined, cone-point socket head 
adjusting screws are spaced 90 de- 
grees apart around the collar. A 
safety band covers these screws 


during operation. After checking 
the wheel run-out with a dial indi- 
cator, the screw or screws adja- 
cent to the low indicator reading 
are tightened to throw the wheel 
face outward at this point so that 
the indicator shows a uniform 
reading at all points. 

Circle Item 157 on postcard, page 255 
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Combination Stock Stop 
and Center-Drill Holder 


Tool for turret lathes, called the 
“Tdent-I-Center,” comprising a 
combination rotary stock stop and 
center-drill holder with shank to 
fit hole in turret. A hardened cap 
on the stop rotates on a ball bear- 
ing when it is contacted by the 
work. For center-drilling, it is 
only necessary to back up the 
turret about an inch and shift a 
lever which brings the center drill 
into position. The drill is then fed 
in until the rotary cap of the stop 
revolves again, indicating that the 
center is drilled to depth. The tool 
is available with shanks 1 inch, 
1 1/4, 1 1/2, and 1 3/4 inches in 
diameter. Made by the Schultz 
Mfg. Co., Cleveland, Ohio. 


Circle Item 158 on postcard, page 255 


Collet Chuck Designed 
to Reduce Set-Up Time 


A machinist’s tool known as the 
“Chukollet,” designed to reduce 
set-up time and eliminate the need 
for special tooling, announced by 
the Hancock Mfg. Co., Inc., Santa 
Clara, Calif. This work-holding de- 
vice is precision built of nickel 
molybdenum steel, and is hardened 
throughout. It is so constructed 


that it cannot dislocate the work- 
piece as the collet jaws are not 
drawn in while they are being 
closed. Can be used on lathes, mill- 
ing machines, drill presses, divid- 
ing heads, super spacers, surface 
grinders, cylindrical grinders, 
two-, three-, four-, and six-jaw 


chucks, or set in a vise at any 
angle. An adjustable internal stop 
is also provided for locating work- 
pieces axially. 

Circle Item 159 on postcard, page 255 


Desmond Holder for 
Dressing Diamond 


Diamond nib holder, designated 
D-H No. 15, placed on the market 
by the Desmond-Stephan Mfg. Co., 
Urbana, Ohio, for use on surface 
grinders. This holder allows the 
nib to be brought in contact with 
the wheel at an angle of 15 de- 


Pneumatic Filing and Sawing Tool 


Pneumatic filing and sawing pro- 
duction line tool brought out by 
the Chicago Pneumatic Tool Co., 
New York City. This 5-pound tool 
cuts every material or shape ordi- 
narily worked by power or hand 
hacksaws, and drives round shank 
bench files or flat shank sizes up to 
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13/16 by 5/32 inch. The saw-blade 
collet and file chuck are quickly in- 
terchangeable. A_ built-in speed 
regulator permits selection of the 
proper speed range for any job. 
Exhaust air blows cuttings from 
work area. 

Circle Item 160 on postcard, page 255 


grees to restore the accuracy and 
cutting action of the grinding 
wheel. The nib can be turned by 
hand to maintain a point on the 
diamond. The holder can be bolted 
to the table or used on a magnetic 
chuck. It is made of solid steel, 
weighs 2 1/2 pounds, and can be 
used with any size diamond nib on 
any size grinding wheel. 

Circle Item 161 on postcard, page 255 


Variable-Speed Stock 
Straightener 


Stock straightener developed by 
Cooper Weymouth, Inc., Bridge- 
port, Conn., for use with presses, 
shears, or slitters, or alone, to 
straighten small parts and mate- 
rials. When used in combination 
with feed-equipped presses, this 


variable-speed stock straightener 
will automatically maintain stock 
in a free loop even though the 
press is run intermittently. It 
operates at controlled speeds from 
10 to 50 feet per minute. Made in 
models with five, seven, or nine 
rolls to handle stock from 2 1/2 
to 12 inches in width and up to 
1/8 inch in thickness. 


Circle Item 162 on postcard, page 255 
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Efficient 
Performance 


Photo courtesy of The Peck, Stow & Wilcox Company, Southington, Conn. 


The Peck, Stow & Wilcox Company point out 
that the general performance, handling, along 
Minimum of with reduced operator fatigue and a minimum 
"Down Time” of down time of this modern Cincinnati Bick- 
ford Super Service Radial Drill effected a 20% 
time saving in their shop. 


The illustration shows the drilling of housings 
for the Pexto Power Shears. Each piece that 


formerly required 2 hours is now completed 
No Operator Fatigue in 


Investigate Cincinnati Bickford Drilling 
machines, profit makers for 80 years. 


White for Bulletin 220. 


CINCINNATI 


CKFO | RADIAL AND UPRIGHT DRILLING MACHINES 
THE CINCINNATI BICKFORD TOOL CO. 


Cincinnati 9, Ohio, U.S.A. 
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Starrett Inside Micrometer 


Inside micrometer caliper devel- 
oped by the L. S. Starrett Co., 
Athol, Mass., to combine the con- 
venience and quick-reading fea- 
tures of a micrometer with ver- 
nier caliper style jaws in a tool 
that is compact, well balanced, and 
easy to use on precision work. It 
has a range of 1 to 2 inches with 
0.001 inch graduations. No-glare 
satin chrome finish resists stains, 
corrosion, and rust. 

Circle Item 163 on postcard, page 255 


Precision Angle Gage 


“Gemo Bevelgauge” for making 
and checking angular set-ups to 
plus or minus 1 minute of are 
(0.017 degree), announced by the 
Cleveland Instrument Co., Cleve- 
land, Ohio. This unit is designed 
for use on machine set-ups in tool- 
rooms and inspection departments, 
or wherever high-precision angle- 
measuring is required. The angu- 
lar setting of the angle bar is de- 
termined by the position of the 
slide along the base. The position 
of the slide is governed by gage- 
blocks placed between facing an- 
vils on the slide and base. A stand- 
ard set of gage-blocks consisting 
of thirty-seven pieces provides for 
settings from 0 to 180 degrees 
in increments of 1 minute of arc. 
Circle Item 164 on postcard, page 255 


Screwdriver Attachment 
for Power Drill 


Serewdriver attachment brought 
out by Supreme Products, Inc., 
Chicago, Ill., to provide a low- 
cost, high-performance power drill 


accessory for sinking wood-screws. 
The attachment is applied to the 
drill chuck the same as to a drill 
bit, and is operated by merely 
applying pressure to the butt of 
the power tool. This pressure en- 
gages a friction clutch in the at- 
tachment and sinks screw. The 
work is always under control. At- 
tachment is offered in two sizes. 
Circle Item 165 on postcard, page 255 


“Toolflex”’ Tool-Holders 


Largest and smallest neoprene- 
mounted “Toolflex” tool-holders 
illustrated, now being made by 
Burg Tool Mfg. Co., Gardena, 
Calif. The largest one has a bore 


diameter of 3 inches. There are 
forty-eight available sizes ranging 
down to 1/4 inch in diameter. 
These tools are designed for heavy 
work on large boring mills and for 
work requiring small, close-center, 
multiple-spindle set-ups. These 
tool-holders are full-floating and 
self-centering. 

Circle Item 166 on postcard, page 255 
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Spindle Clamping Device 
for Thriftmaster Drill Head 


A spindle bracket clamping device 
that makes optional use of spindle 
locating and locking templates, de- 
veloped by Thriftmaster Products 
Corporation, Lancaster, Pa. The 
device has two clamping bolts for 
each adjusting bracket and is used 
with the Thriftmaster nine-spin- 


dle, full ball-bearing, universal 
joint type drill head illustrated. 
Circle Item 167 on postcard, page 255 


Formsprag Backstop Clutch 


New Series 50 backstop clutch an- 
nounced by the Formsprag Co., 
Van Dyke, Mich. This unit can be 
employed to advantage on gear re- 
ducing applications where the 
backstop can be incorporated into 
a bearing bore and an existing 
shaft extension can be used for an 
inner race. Made in sizes having 
outside diameters ranging from 
about 1 1/2 to 4 3/4 inches. 

Circle Item 168 on postcard, page 255 
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WORD OF MOUTH? 

It gives you the answer sometimes, but not many of 
your friends have the same cutting oil requirements and 
the same problems that you have. It’s much surer to 
depend on specialists like Sun. 


ELABORATE SHOP TEST? 

This will probably give you the answer. But it’s expen- 
sive and interferes with production when you try to 
test all the oils available. Sun’s experience can help 
keep your shop-testing to a minimum. 


How Pick the Right Cutting Oil 


LABORATORY ANALYSIS? 

Sure. But there’s no formula for correlating the labora- 
tory analysis with how well the cutting oil will work on 
your job. It takes years of field experience like Sun’s 
to help you make the right choice. 


EXPERIENCE IS THE ANSWER. 

And Sun has it. Its field representatives have probably 
come across problems similar to yours many times. If 
they haven’t, its cutting oil specialists and metallurgical 
technicians are ready to help with your problem. 


Soluble or straight, transparent or black, light or heavy duty — Sun makes the kind of 
cutting oil you need to handle your job at the lowest cost. For more information, call 
your nearest Sun office or write SuN Or Company, Philadelphia 3, Pa., Dept. 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY 


PHILADELPHIA 3, PA. « SUN OIL COMPANY LTD., TORONTO & MONTREAL 
Refiners of famous High-Test Blue Sunoco Gasoline 


For more information on products advertised, use Inquiry Card, page 255 
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Micrometer with Indicating 
Mechanisms for Controlling 
Measuring Pressure 


“Master Compar” indicating mi- 
crometer with mechanism for con- 
trolling measuring pressure and 
having a range of from 0 to 1 
inch, reading in 0.0001 inch, is 
announced by the George Scherr 
Co., Inc., New York City. The in- 
dicating mechanism controls the 
measuring pressure, providing a 
“visible feel” so that all uncer- 
tainties due to differences in the 
individual’s sense of touch or feel 
are eliminated. The release button 
for the movable anvil is on the 
right-hand side of the micrometer, 
enabling the operator to hold it in 
the conventional way. Resetting 


the instrument to zero is accom- 
plished in less than five seconds by 
means of a screw on the bottom of 
the housing. Larger sizes up to 4 
inches have removable indicator. 
Circle Item 169 on postcard, page 255 


Ball-Bearing Trolley for 
Overhead Conveyors 


Ball-bearing trolley for overhead 
conveyors, known as Series 500, 
developed by the Link-Belt Co., 
Chicago, Ill. This new trolley is 
designed to assure rolling contact 
with the track at all positions. 
Link-Belt bearings, with ball and 
cage assembly, and concentrically 
ground raceways, are used to keep 
friction at a minimum. The wheels 
are of steel with treads machined 
and hardened to give maximum 
life, and the brackets are of forged 
steel. A large lubricant storage 
space and a pressure type grease 
fitting are provided. There are 


three sizes in the series, all inter- 
changeable with trolleys commonly 
used with rivetless conveyor chain. 
Circle Item 170 on postcard, page 255 


Sheffield Plunjet 
Airsnap Gage 


Adjustable Plunjet Airsnap gage 
brought out by the Sheffield Cor- 
poration, Dayton, Ohio, for con- 
nection to a flow type Precision- 
aire which provides up to ten 
times the amplification offered by 
dial indicator snap gages. Twelve 
models are available, covering a 
size range from 0 to 12 inches in 
l-inch increments. The Plunjet 
gaging cartridge is interchange- 
able, providing a gaging range 
from 0.001 to 0.080 inch and am- 
plifications from 62.5 to 1 up to 
5000 to 1. Sheffield dial indicator 
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substituting an inexpensive adapt- 


snap gages now in use can be con- 
verted into Plunjet Airsnaps by 


er and the proper Plunjet for the 
dial indicator. 
Circle Item 171 on postcard, page 255 


Swanson Press Unit 


Precision power press called the 
“Power-Di,” announced by Swan- 
son Tool & Machine Products, 
Inc., Erie, Pa. This 1-ton press is 
designed to reduce tooling costs, 
since punches and dies of any 
shape may be mounted in simple 
retainers which are automatically 
aligned in the opposing ram and 
bolster members. The compact de- 
sign makes it practical to arrange 
several presses in series for simul- 


taneous piercing, notching, or 
forming operations on large 
sheets. Available as a bench or 
pedestal press with a stroke of 
1 1/4 inches, shut height of 3 to 
6 inches, and speed of 200 strokes 
per minute. 

Circle Item 172 on postcard, page 255 


Hardinge Variable-Speed 
Lathe—Correction 


The capacity of the collet fur- 
nished with the new DV59 lathe 
brought out by Hardinge Broth- 
ers, Inc., Elmira, N. Y., was incor- 
rectly given as 11/16 inch in a 
description of the machine pub- 
lished in December MACHINERY, 
pages 236 and 237. The correct 
work-holding capacity of the 
DV59 lathe fitted with the new 5C 
Hardinge collet is 1 1/16 inches. 
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And it performs 42 operations on each part! 


That’s the 80%-efficiency production rate of this Buhr 

Special 5-way dial-type hydraulic-feed drilling and 
individual-lead-screw tapping machine. 

Equipped with 60”-diameter 5-station power-operated automatic 


index table with shot bolt ... Automatic hydraulic 
power clamping on fixtures. 


Parts of this Buhr Special, all held to tolerances, 
are completely interchangeable — all component assemblies located 
by precision-bored dowels — standard Buhr manufacturing technique. 


Let us show you other Buhr Specials. 
A phone call, telegram or letter will bring you a consultation with 
one of our sales executives — or our 48-page Catalog. 


BUHR MACHINE TOOL CO. 


ANN ARBOR, MICHIGAN 


ULTIPLE- SPINDLE 
PRODUCTION Solidly Engineered Precision Built + for World's Leading Manufacturers 


Drills, reams, countersinks, rou 
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MEANS EVERY DETAIL 
PRECISELY RIGHT FOR BETTER, 
FASTER PRECISION MEASURING 


“WORLD'S GREATEST TOOLMAKERS” 


All in perfect Salone for 


BALANCED DESIGN — Advanced Design Throughout with Cor- 
rect Thimble Diameter insures Perfect Balance, Easy Handling and 
Better Readability. 

NO-GLARE SATIN CHROME FINISH — On Thimble and 
Sleeve of ali Micrometers and also on Frame of all Full Finish 
Micrometers. Easy to Read — Eliminates Squinting and Eye 
Strain. Highly Resistant to Stains, Corrosion and Wear, 
HI-MICRO LAPPED MIRROR FINISH — On Faces of Anvil 
and Spindle. insures More Accurate Measurements, Also Avail- 
able with Tungsten Carbide Faces at slight additional cost. 
ONE-PIECE SPINDLE — Extra-Rigid Integral Construction for 
Long, Accurate Life. 

EXTRA HARD THREADS WITH EXTREMELY FINE LEAD AC- 
CURACY — Special High Carbon Steel Gives Harder Threads 
Which are Hardened, Stabilized and Precision Ground from the 
Solic' Under Temperature Controlled Conditions to Insure Lasting 
Precision, 


MICROMETER CALIPERS 


12 BIG FEATURES 


Faster Measuring 
® Easy Reading 
® Lifetime Accuracy 


TAPERED FRAME — Permits Meacurements in Narrow Slots and 
Tight Places. Standard on All Full Finish Outside Micrometers. 
RIGID, ONE-PIECE FRAME — Barrel is Integral with Frame for 
Maximum Rigidity, Accuracy and Long Life. 
EASY TO READ — Large Diameter Thimbie and Sleeve with 
Distinct Black Figures and Graduations Against Satin Chrome 
Finish. Measurements Easy to Read Under Any Illumination. 
QUICK READING FIGURES — Every Graduation Numbered 
For Quick, Positive Identification. 
CONVENIENT DECIMAL EQUIVALENTS — of 8ths, 1 éths, 
32nds and 64ths on Frame or Thimble of All Micrometers. 
QUICK, EASY ADJUSTMENT — Only Two Simple Adjustments 
Maintain Starrett Accuracy. 
stop oR FRICTION THIMBLE — Permits Consistent 
dent of “Feel”. LOCK NUT — Permits 


Locking of — At Any Reading. Available At sal Addi- 


give you these 


For more information on products advertised, use Inquiry Card, page 255 
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The buttress form of thread has certain advan- 
tages in applications involving exceptionally high 
stresses in one direction only, along the thread 
axis. As the thrust side of the thread is made very 
nearly perpendicular to the thread axis, the radial 
component of the thrust is reduced to a minimum. 
On account of the small radial thrust, this form of 
thread is particularly applicable where tubular 
members are screwed together. Examples of actual 
applications are the breech mechanisms of large 
guns and airplane propeller hubs. 

As the use of buttress threads applies mainly to 
specially designed components, it has been con- 
sidered that no useful purpose would be served by 
introducing a recommended diameter-pitch series. 

In selecting the form of thread recommended as 
standard, manufacture by the thread milling or 
grinding process has been taken into consideration. 
Whenever possible, it is recommended that the 
form of thread and tolerances contained in this 
standard be used. 


1. Scope—This standard relates to screw 
threads of buttress form and provides: 


(a) A standard form of thread; 


(b) Tables of preferred diameters and pre- 
ferred pitches; 

(c) A formula for calculating pitch (effec- 
tive) diameter tolerances; 

(d) Tolerances for major and minor diame- 
ters; 

(e) A system of allowances between mating 
parts; 

(f) Recommended methods of gaging. 


2. Definitions—For the purpose of this stand- 
ard the contacting flank of the thread which takes 
the thrust is referred to as the “pressure flank,” 
and the clearance flank as the “trailing flank.” 


3. Basic Form of Thread—The basic form of 
the buttress thread is shown in Fig. 1,* and has 
the following characteristics: 


(a) A pressure flank angle, measured in an 
axial plane, of 7 degrees from the normal 
to the axis; 

(b) A trailing flank angle, measured in an 
axial plane, of 45 degrees; 

(c) Equal truncations at the crests of the in- 
ternal and external threads, so that the 
basic depth of engagement (assuming no 
allowance) is equal to 0.6 of the pitch; 

(d) Equal radii at the roots of the internal 
and external threads, tangential to the 
pressure flank and the trailing flank. 


4. Preferred Diameter Series—It is recom- 
mended that the nominal major diameters of but- 
tress threads be selected, whenever possible, from 
the following geometric (20) series: 


See December, 1954, MACHINERY. 
be published in * succeeding issues of MACHINERY. 


AMERICAN STANDARD BUTTRESS SCREW THREADS—2 


-MACHINERY'S DATA SHEET 


Preferred Nominal Major Diameters, Inches 
1/2 11/8 21/2 51/2 12 


9/16 11/4 23/4 6 14 
5/8 13/8 3 7 16 
11/16 11/2 31/2 8 18 
3/4 13/4 4 9 20 
7/8 2 41/2 10 22 
1 21/4 5 11 24 


5. Preferred Pitch Series—It is recommended 
that the pitches of buttress threads be selected from 
the following geometric (10) series: 


Preferred Number of Threads per Inch 


20 6 2 
16 5 11/2 
12 4 11/4 
10 3 1 

8 21/2 


6. Tolerances—Tolerances on external threads 
shall be minus, and on internal threads, plus. 


(a) TOLERANCES ON PITCH (EFFECTIVE) DI- 
AMETER—The following formula is for 
determining pitch diameter tolerances: 


Class 2 (Medium) Pitch (Effective) Diameter 
Pitch diameter tolerance = 0.002 ~/D 


0.00278\/L. +-0.00854\/p_ 
where 


D =major diameter of thread; 
L.=length of engagement; 
p =pitch of thread 


It is to be borne in mind that this formula re- 
lates specifically to Class 2 (medium) tolerances. 
Class 3 (close) tolerances are 2/3 of Class 2 (me- 
dium) tolerances, and Class 1 (free) tolerances are 
11/2 times Class 2 (medium) tolerances. 

If the length of engagement is taken as 10p, the 
formula can be further simplified to: 


Using this formula, pitch (effective) diameter toler- 
ances for various combinations of pitch and di- 
ameter are given in Tables 2, 3, and 4.} 


(b) TOLERANCES ON MAJOR DIAMETER OF EX- 
TERNAL THREAD AND MINOR DIAMETER OF 
INTERNAL THREAD—As each of these di- 
ameters may be used as a datum for 
measurement of thread angles and pitch 
they should be held to close limits, see 
Tables 2, 3, and 4. 


(c) TOLERANCES ON MINOR DIAMETER OF Ex- 
TERNAL THREAD AND MAJOR DIAMETER OF 
INTERNAL THREAD—It will be sufficient 
in most instances to state only the maxi- 
mum minor diameter of the external 
thread and the minimum major diameter 
of the internal thread without any toler- 
ance. However, the root truncation from 
a sharp V should not be greater than 
0.0826p nor less than 0.0413p. 


Extracted from ASA Bl of publisher, 
American of Mechanical 
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MACHINERY'S DATA SHEET 


AMERICAN STANDARD BUTTRESS SCREW THREADS—3 


7. Minimum Clearances for Easy Assembly— 
An allowance (clearance) should be provided on 
all buttress external threads in order to secure 
easy assembly of parts. The amount of the allow- 
ance should be deducted from the nominal major, 
pitch (effective), and minor diameters of the ex- 
ternal member in order to determine the maximum 
metal condition. 

The minimum internal thread diameters will 
be basic. 

The recommended allowance is the same for all 
three classes of fit, and is equal to the Class 3 
(close) pitch (effective) diameter tolerance as cal- 
culated under paragraph 6 (a) in preceding data 
sheet. The allowances for various combinations of 
pitch and diameter are given in Table 5.* 

The disposition of allowances and tolerances is 
indicated in Fig. 2.t 


Example—2.080-inch, 4 threads per inch, Class 
2 buttress thread 


h= basic thread height = 0.1500 inch (Table 1 

in December, 1954, Data Sheet) ; 
n=h.=height of thread in “nut”: (internal 

thread) and “screw” (external thread) = 
0.66271p = 0.1657 ‘inch (Table 1); 

G = pitch diameter allowance = 0.0074 inch (Ta- 
ble 5); 

Tolerance on pitch diameter of both external and 
internal thread = 0.0112 inch (Table 3)* 

Tolerance on major diameter of external and 
minor diameter of internal thread = 0.005 
inch (Table 3) 


Internal Thread (Nut or Tapped Hole) 
Basic major diameter = D = 2.0800 inches 
Minimum pitch diameter = D — h = 1.9300 inches 
Maximum pitch diameter = D — h + pitch diame- 
ter tolerance = 1.9412 inches 
Minimum minor diameter = D — 2h = 1.7800 
inches 
Maximum minor diameter = D — 2h + minor 
diameter tolerance = 1.7850 inches 
Minimum major diameter = D — 2h + 2hn = 
2.1114 inches 


External Thread (Screw) 

Maximum major diameter = D — G = 2.0726 
inches 

Minimum major diameter = D — G — major di- 
ameter tolerance = 2.0676 inches 

Maximum pitch diameter = D — h — G = 1.9226 
inches 

Minimum pitch diameter = D — h — G — pitch 
diameter tolerance = 1.9114 inches 

Maximum minor diameter = D — G — 2h: = 
1.7412 inches 


ey To be published in a succeeding Data Sheet in Macuinery. 
+ To be published in a succeeding Data Sheet in Macnrnery. 
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8. Identification of Leading Flank—lIn specify- 
ing or ordering product, threading tools, or gages 
with buttress threads, it is important to clearly in- 
dicate if the pressure flank (7 degrees) or the trail- 
ing flank (45 degrees) is the leading flank. The 
leading flank is the one which, when the thread is 
about to be assembled with a mating thread, faces 
the mating thread. If a buttress screw is designed 
to push, the pressure flank will be the leading flank 
on both screw and nut, and if designed to pull, the 
trailing flank will be the leading flank. 


9. Thread Designations—The following abbre- 
viations and symbols are recommended for use on 
drawings, tools, gages, and in specifications: 


N. Butt= National Buttress thread of form 
specified in this standard; 


(e indicating that internal member 
(screw) is to push; pressure flank of 
thread the leading flank; 

—( indicating that internal member 
(screw) is to pull; trailing flank of 
thread the leading flank; 

L. H. indicating a left-handthread; no 
symbol is used to indicate a right- 
hand thread; 

p=pitch ; 
L=lead. 


The complete symbol for indicating a particular 
size of buttress thread shall consist of the nominal 
diameter (basic major diameter of the internal 
thread), the symbol indicating if screw is to push 
or pull, the abbreviation N. BUTT, and finally the 
class number. 

If the thread is multiple start, both the lead 
and pitch should be shown instead of the number 
of threads per inch. 


Examples— 


5/8 — 20 (— N. Butt — 1 
indicating a basic major diameter of 5/8 inch, 20 
threads per inch, internal member or screw to 
push, National Buttress form of thread, Class 1, 
right-hand. 


4—8<—(N. Butt —2L. H. 
indicating a basic major diameter of 4 inches, 8 
threads per inch, internal member or screw to pull, 
National Buttress form of thread, Class 2, left- 
hand. 


10 — 0.1lp — 0.2L (— N. Butt — 1 
indicating a basic major diameter of 10 inches, 
double thread, pitch 0.1 inch, lead 0.2 inch, internal 
member to push, National Buttress form of thread, 
Class 1, right-hand. 


Extracted from ASA B1.9—1953 with permission of publisher, 
American Society of Mechanical Engineers. 
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when you replace obsolete equipment with 
these _COST-SAVING 


STYLE 2112-A. Single- 
end model for work- 
pieces in the small 
and medium-size 
range. Flexible hy- 
draulic controls give 
easy adjustment of 
multiple operations. 


STYLE 112-C. Large 
and sturdy with long 
stroke. Accommodates 
medium and heavy 
work, gives maxi- 
mum precision pro- 
duction, minimum op- 
erating cost. 


STYLE 17. Massive 
construction. Main- 
tains the highest pre- 
cision standards on a 
profitable production 
basis, Economical in 
operation, can be set 
up for variety of jobs. 


With this versatile equipment, you can precision 
bore, turn, face, counterbore, chamfer, and groove. 


These machines are standard, yet they'll handle 
a large variety of precision operations. Ex-Cell-O 
also has the standard items of tooling to make this 
possible at minimum cost. 


These fast, sturdy, flexible Ex-Cell-O machines 
are profit insurance. For years to come they will 
keep on turning out precision work at maximum 
production speeds. 


-EX-CELL-O 


BORING MACHINES 


Get all the facts about them from your 
local Ex-Cell-O representative, or 
write for a Precision Boring Catalog. 


EX=-CELL-O© CORPORATION 
DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS © GRINDING SPINDLES 
CUTTING TOOLS ¢ RAILROAD PINS AND BUSHINGS ¢ DRILL JIG BUSHINGS 
AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS © DAIRY EQUIPMENT 


54-2 


ou nou rance 
| 
2 
* 
i 
4 
WETS 
| 
| 
; 


246—MACHINERY, January, 1955 


% Rough and semi-finishes pinion bores; rough 
bores, semi-finish bores and taps cross bores. 


* 155 parts per hour at 100% efficiency. 


* 9 stations—1 for loading, 4 for boring, 1 for tap- 
ping, 2 for indexing, 1 for visual inspection. 


* Pallet-type work holding fixtures. 
* Hydraulic power wrench for clamping parts. 


* Automatic transfer of fixtures from station to 
station. 


* Other features: Complete interchangeability of 
all standard and special parts for easy mainte- 
nance; construction to J.1.C. standards; hardened 
and ground ways; tandem drive for locating 
pins; hydraulic feed and rapid traverse; auto- 
matic lubrication; oil-mist lubrication for taps; 
drag-chain type chip conveyor. 


TOOLS 
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Cramming the Caravan 


City buildings do change in 
character and the one in which 
The Industrial Press, publisher 
of MACHINERY, is housed is no 
exception. So after forty-four 
years here (of our sixty-year 
existence), we aim to move this 
month. From 148 Lafayette 
Street to 93 Worth Street, New 
York 13, N. Y.—within walking 
distance. Perhaps that angle 
shouldn’t be mentioned, upon 
looking at our personal accumu- 
lations. But we are reminded of 
a town library which recently 
moved very easily by asking each 
holder of a library card to take 
out eight books and return them 
to the new location. Who would 
like to borrow from our files? 


Partisan Pachyderm 


Immediately after Election 
Day last fall, we heard a story 
about one of the keepers of an 
elephant house over at the Brook- 


lyn Zoo. He was chatting with a 
fellow keeper while cleaning the 
cage when an elephant hauled off 
with his trunk, sending him into 
the moat. On emerging, the 
keeper said in an aggrieved 
voice, “All I was saying was that 
it looked as though the Republi- 
cans were losing some seats in 
Congress.” 


Gravity Meets Travesty 


Dr. Albert Einstein, physicist, 
recently made the statement, as 
you will recall, “If I had to do it 
over again, I would be a 
plumber.” Whereupon a manu- 
facturer of plumbers’ pipe tools 
sent him a kit containing four. 


In a Factory Garden 


Tired of chopping down weeds 
behind the plant last summer, 
the factory manager of the 
Emerol Mfg. Co. got the idea 
of starting a garden. Together 
with the maintenance man, they 


NO RIDERS ALLOWED?—This young lady, a 
recent contestant on Herb Shriner's TV show, 
was asked the usual question, “What do you 
do?" She replied, ‘‘l drive a Clark fork truck.” 
“Where?” “At Morrison Steel Products, Inc., in 
Buffalo.” Well, Clark (the company) never 
knew that such an attractive operator might 
be at the wheel of one of its shop trucks, and 
was somewhat dubious. So Clark (the com- 
pany) contacted Morrison (the company) and 
C. A. Stahlka (the Morrison advertising man- 
ager) provided this picture to prove that Miss 
Betty Rohaver does what she said she did! 


By E. S. Salichs 


converted the waste area into a 
veritable vegetableland, the har- 
vest being shared by all the 
employes. A trip for a tomato 
also proved popular at lunchtime. 


Ah, Post Office in Paris 


A representative doing pre- 
liminary research on an auto- 
matic tube system in the Paris 
post office, which operates a 145- 
station installation, brought back 
a favorable report to the Timken 
Roller Bearing Co. The central 
terminal desk in the Canton 
plant, where messages were apt 
to pile up, has been abolished; 
now the sender simply dials a sta- 
tion number and zing within a 
minute the carrier containing his 
message reaches its destination. 


Casual about Cash 


Notice of a manual just 
crossed our desk, the price being 
glossed over in this manner: “At 
a nominal charge of $3.” 
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California and Washington 


THE CARBORUNDUM Co., Niagara 
Falls, N. Y., has reorganized its 
sales and engineering services in 
the West into a Pacific District, with 
JOHN G. FRITZINGER as manager. Mr. 
Fritzinger was formerly a sales ex- 
ecutive at Niagara Falls. Head- 
quarters for the district, which in- 
cludes the area west of the Rockies, 
will be at two new warehouses and 
office buildings: 2626 S. Malt Ave., 
Los Angeles, Calif.; and Alviso Road 
and Evelyn Ave., Mountain View, 
Calif. (near San Francisco). Mr. 
Fritzinger will be at the Los Angeles 
office, which will also be headquarters 
for W. H. HOMEYER, sales manager, 
merchandising; W. B. SUMMERS, 
sales manager for coated products; 
and WILFRED ROBSON, office manager. 
F. J. BLAKE, sales manager for 
bonded products and grain, will be 
located at the Mountain View office; 
and JAMES MEEHAN will be office 
manager there. This organization 
will provide a coordinated program 
of all divisions of the company: 
Bonded Products and Grain Divi- 
sion; Coated Products Division; Re- 
fractories Division; Globar Division; 
and Stupakoff Ceramic and Manu- 
facturing Division. 


WALDES KOHINOOR, INC., Long Is- 
land City, N. Y., has appointed the 
Bearing Engineering Co. of San 
Francisco and Oakland, Calif., as 
distributor for Waldes Truarc re- 
taining rings and other products in 
northern California. The West Coast 
firm, which succeeds the Bearing 
Specialty Co. of San Francisco as 
Waldes distributor in the area, will 
service California manufacturers in, 
and north of, the counties of Mono, 
Fresno, and Monterey. In addition to 
the retaining rings, the distributor 
will handle Truare grooving tools, 
pliers, applicators, and dispensers, 
from its main office and warehouse 
at 1547 Mission St. in San Fran- 
cisco. S. E. SEAGREN is head of the 
rompany; its branch office, located 
at 1019 Harrison St., Oakland, is 
under the supervision of S. E. Sra- 
GREN, JR. 


RicHARD T. MYER has been ap- 
pointed chief metallurgist of the 
aluminum fabrication division of the 
Kaiser Aluminum & Chemical Cor- 
peration, Oakland, Calif. In this 
newly created position, Mr. Myer 
will coordinate metallurgical activ- 
ities in the fabrication division. He 


was formerly chief metallurgist at 
the Massena Works of the Aluminum 
Co. of America. 


SERVOMECHANISMS, INC., Garden 
City, N. Y., has constructed a new 
building for its Western Division at 
12500 S. Aviation Blvd. at the Inter- 
national Airport, Los Angeles, Calif. 
This building wiil replace five smaller 
buildings now being used by the com- 
pany at El Segundo. 


ROBERT M. SIMPSON has become 
manager of the San _ Francisco, 
Calif., sales branch of the Crucible 
Steel Company of America, Pitts- 
burgh, Pa., succeeding the late H. G. 
Bain. Mr. Simpson was previously 
assistant manager there. With the 
Crucible company since 1941, he has 
held various metallurgical positions. 


JOSEPH T. RYERSON & Son, INC., 
Chicago, IIl., steel distributor, an- 
neunces that the Seattle, Wash., 
plant will now market its stock of 
alloy steels under the company’s 
certified alloy steel plan. 


Illinois and Indiana 


VICKERS, INC., Detroit, Mich., has 
expanded its Brookfield, IIl., sales of- 
fice to include responsibility for its 
branches in Tulsa, Okla., and Minne- 
apolis, Minn. CHESTER F, LENIK will 
be in charge of the Minneapolis 
branch office as an application en- 
gineer; while ALAN R. WICKHAM 
will manage the Tulsa office in the 
same capacity. JAMES W. KELLEY, 
who was formerly at Tulsa, is join- 
ing the Brookfield staff as an appli- 
cation engineer. 


RALPH B. BILLINGHAM, JR., has 
been named sales manager of the 
Automation Section of the W. F. & 
John Barnes Co., Rockford, Ill. Mr. 
Billingham joined the company in 
1947 as a design engineer of auto- 
mation equipment, later became a 
sales engineer and, more recently, 
was promoted to assistant sales man- 
ager in this section. 


A.I.T. DIAMOND TOOL Co., Chicago, 
Ilil., has recently moved to a suburb 
of Chicago, and will be located at 
8221 N. Kimball Ave., Skokie, Il. 


LESTER G. WEIDLER, a tool engi- 
neer, has become associated with the 
Wesson Co., Detroit, Mich., manu- 
facturer of carbide cutting tools, 
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joining the sales engineering staff 
of the Indianapolis district. His 
mailing address will be Box 264, RR 
No. 2, Bridgeport, Ind. Mr. Weidler 
was formerly a machine and tool 
procurement supervisor in the Mar- 
ion Mfg. Division of the Dana Cor- 
poration. 


THEODORE H. BOURGUIGNON, as- 
sistant manager of the Hallowell Di- 
vision of the Standard Pressed Steel 
Co., Jenkintown, Pa., has _ been 
named to the company’s sales force 
in the Midwest. He will have his 
headquarters in Indianapolis, Ind., 
and cover southern Indiana, south- 
western Ohio, and Kentucky. 


Michigan, Minnesota, 
and Wisconsin 


CARBOLOY DEPARTMENT of General 
Electric Co., Detroit, Mich., has 
added two engineers to its newly 
formed vacuum-melted alloys  sec- 
tion: DoNALD K. MINER, formerly a 
jet-engine materials engineer at the 
Evendale, Ohio, Aircraft Gas Tur- 
bine Division; and J. DAvID BENE- 
DICT, who was with Carboloy De- 
partment’s permanent magnet oper- 
ations. Also announced was the ap- 
pointment of MAX E. HARTL as man- 
ager of magnetic materials sales, 
with headquarters in Detroit. He 
was formerly Atlantic district mag- 
netic materials representative, a po- 
sition which will now be filled by 
W. S. GRIPMAN, who was formerly in 
the Detroit office. Mr. Hartl succeeds 
E. L. HUBBARD, who has now been 
assigned to develop magnet sales on 
the West Coast. Mr. Hubbard will 
make his headquarters in Los Ange- 
les, Calif. J. C. BETTS has been trans- 
ferred from Detroit to the East 
Central district office in Cleveland, 
Ohio. 


VALENITE METALS CORPORATION is 
a newly formed concern which wili 
manufacture cemented tungsten-car- 
bide tools and blanks under the trade 
name “Valenite.” A building has al- 
ready been erected at 31100 Stephen- 
son Highway, Royal Oak, Mich., and 
pilot runs of the material produced. 
The corporation’s mailing address is 
Box 205, Royal Oak. ELEToR KorT- 
WICK is president. 


AcE Toot & Die Co., Detroit, 
Mich., announces a change of name 
to AcE TooL & MACHINE Co. The 
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= wesson COMPANY 4 


WESSON METAL CORP, — “WESSON MUL MULTICUT CO. 


conventional 


ARCHER & SMITH _ 


4 Reduction in car- 
bide waste is assured by 
the new milling cutter 
blade, at top, since base 
of carbide tip parallels 
the peripheral cutting 
edge. Conventional blade 
is shown below. 


Wesson Metal Now In Top 3 


With the official opening recently of a 
new and modern carbide plant in Lexing- 
ton, Ky., Wesson Metal Corporation en- 
tered the ranks of the three largest car- 
bide manufacturers in this country. A 
model of scientific design, the new 
Wessonmetal plant occupies over 40,000 
square feet of manufacturing space. 


In the new plant, greatly expanded re- 
search and development facilities will 
highlight continued development of new 
carbide metal-cutting grades. The com- 
pany’s quality control laboratories con- 
tain some of the most advanced scientific 
equipment available. 


The new plant, which houses some en- 
tirely new manufacturing and quality con- 
trol developments, will more than double 
the productive capacity of previous 
facilities. Working at virtually full capa- 
city already, the new plant is keeping 
pace with wide-spread demand for the 
complete line of Wessonmetal carbides. 


A substantial portion of the plant's 
capacity is being devoted tooutput of the 
latest Wessonmetal development in steel 
cutting grades. The new steel cutting 
grade promises to be the most significant 
carbide development since the introduc- 
tion of steel cutting carbides. 


New Multicut Holder 
Gets Peak Efficiency 
From Fischer Lathes 


Popularity of the Fischer copying 
lathe springboarded the development of 
a special band-type Multicut tool holder. 
Coupled with the steel band used on all 
Multicut holders is a new top clamp that 
assures rigidity of insert when the tool 
is recessing or going through the out- 
facing cycle. 


Combination of band and clamp per- 
mits closer tolerances and finer finishes 
in the complete range of Fischer lathe 
applications. Finish turning is eliminated 
in many operations, The holder uses 
standard Wessonmetal D-55 inserts, 


Closer tolerances 
and finer finishes 
result from band 
and clamp usedin 
Multicut holder. 


For more information on products advertised, use Inquiry Card, page 255 


Wesson milling cutter blade design has 
base parallel with peripheral cutting 
edge; permits more regrinds per blade 


A new carbide-tipped milling cutter 
blade design now incorporated into the 
Wesson Rigidicut milling cutter line is 
producing an increase of 30% or more in 


blade life. 


Tipped with Wessonmetal carbides, 
the new blade permits maximum carbide 
usage and enables many more regrinds 


per blade. 


The new blade design is compared 
with old style blades in the sketch at the 
left. In the new blade, the base of the 
carbide tip is parallel with the peripheral 
cutting edge, eliminating waste. 


Because of the success of the new de- 
sign in extensive field application tests, 
it is now standard in most Rigidicut cut- 
ters in the fine pitch and coarse pitch 
series. Additional economy results since 
these blades are being made available 
at no increase in price. 


Complete engineering data and price 
information on the entire Rigidicut mill- 
ing cutter series is available from 
Wesson Company, Dept. AD, 1220 
Woodward Heights Blvd., Detroit 20, 
Michigan. 
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company produces special automatic 
machinery and supporting tooling. 
THEODORE C. KocH has been pro- 
moted to vice-president and general 
manager, while MICHAEL TOLLE and 
L. V. HARDING have become vice- 
president in charge of sales and vice- 
president in charge of engineering, 
respectively. Mr. Harding was for- 
merly with the Cross Company. 


BARNES DRILL Co., Rockford, III, 
has opened a sales office in Detroit 
to serve that area and eastern Michi- 
gan. The office, located at 3419 S. 
Telegraph Road, Dearborn, Mich., 
will be managed by C. O. HOLLAND, 
assisted by HILL NELSON, CuRT 
KAHLER, JACK GAMRATH, R. W. 
Losey, and R. M. PALMER. 


CARL J. OXFORD, chief engineer 
and a director of the National Twist 
Drill & Tool Co., Rochester, Mich., 
has been appointed vice-president in 
charge of engineering. Mr. Oxford 
is active in several metal-working 
societies and is also the author of 
technical articles. 


MICHIGAN TooL Co., Detroit, 
Mich., announces the following ex- 
ecutive promotions: A. D. MONCRIEFF 
becomes manager of the machine tool 
and cutting tool divisions; CLAYTON 
E. Scort, chief engineer; and 
CHARLES R. STAvB, staff consultant. 
Mr. Moncrieff joined the company in 
1933 and ten years later became as- 
sistant chief engineer, serving in 
this capacity until last year when he 
was assigned to the special execu- 
tive staff. He will now be in charge 
of engineering and manufacturing 
for the machine tool and cutting tool 
divisions. Mr. Scott, who has been 
with the company since 1935, was 
assistant chief engineer at the time 
of his promotion. Mr. Staub joined 
Michigan Tool in 1929 and has 
pioneered in the development of 
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modern gear production methods 
and machines. He has been chief 
engineer since 1936. 


J. F. McRoserts, assistant to the 
president of the Progressive Welder 
Sales Co., Detroit, Mich., has been 
named vice-president and general 
manager. 


DONALD C. BUECKER, who recently 
joined the Standard Pressed Steel 
Co., Jenkintown, Pa., has been as- 
signed to the Minneapolis office, cov- 
ering all of Minnesota and western 
Wisconsin. 


LESTER J. LAMACK has_ been 
named sales manager of Dumore 
Precision Tools, Racine, Wis., while 
GEORGE B. MCMANNERS has _ been 
made advertising manager. HERB 
AINSWORTH has been appointed dis- 
trict sales manager at the Detroit, 
Mich., office. 


New England 


AMERICAN RESEARCH CORPORA- 
TION, Bristol, Conn., has announced 
the completion of an addition to its 
plant, thereby increasing its manu- 
facturing floor space by 70 per cent. 
The company produces environmen- 
tal test equipment, but also plans to 
promote its temperature, humidity, 
and altitude equipment. 


PRINTED CIRCUITS, INC., is a newly 
formed company for the design, en- 
gineering, and manufacture of all 
types of printed circuit boards, at 
36 Tunxis Ave., Bloomfield, Conn. 
ERNEST E, CARPENTER is president; 
and CHAUNCEY T. MITCHELL is gen- 
eral manager of production and en- 
gineering. 


Hicks B. WALDRON has_ been 
named materials specialist of the 


General Electric Co.’s Distribution 
Assemblies Department, Plainville, 
Conn. 


REED-PRENTICE CORPORATION, 
Worcester, Mass., newly acquired 
subsidiary of the Package Machin- 
ery Co., will have the following slate 
of officers: RoE S. CLARK, president 
of Package Machinery Co., will be 
chairman of the board; ROGER L. 
PuTNAM, president; FREDERICK W. 
McINTYRE, JR., vice-president in 
charge of sales; and JACKSON R. 
HOLDEN, secretary and clerk. Con- 
tinuing in their respective positions 
are DONALD H. DALBECK, vice-presi- 
dent and treasurer; and IvER G. 
FREEMAN, vice-president. 


JAMES M. ROBINSON has been ap- 
pointed assistant manager of the 
Springfield, Mass., sales branch of 
the Crucible Steel Company of 
America, Pittsburgh, Pa. Mr. 
Robinson joined Crucible in 1936, 
and has been associated with the 
Springfield office since 1939. 


WIGGLESWORTH MACHINERY CO. 
recently moved from its Cambridge 
location to 60 Border St., East Bos- 
ton, Mass. 


New York 


GENERAL ELECTRIC Co., Schenec- 
tady, N. Y., recently announced the 
formation of the Distribution Group, 
which will be composed of the Ap- 
paratus Sales Division, the General 
Electric Supply Co., the International 
General Electric Co., and the General 
Electric Credit Corporation. The Af- 
filiated and Foreign Companies 
Group is discontinued. HENRY V. 
ERBEN, executive vice-president, has 


(Continued on page 260) 


(Left to Right) A. D. Moncrieff, manager of the machine tool and cutting tool divisions of the 
Michigan Tool Co.; Clayton E. Scott, chief engineer; and Charles R. Staub, staff consultant 
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EASIER OPERATION 


with the sensitive, floor-level 


Control System on ELMES Presses 


Elmes simplified controls—all at floor level—have made 
hydraulic press operation fast, accurate, instantly responsive. 
Operators of Elmes® Presses have confidence in the precise, 
unfailing control at their command. 


Illustrated and described below is the Elmes control system 
for single-action presses. (Note especially those features 
which are exclusively Elmes.) These same controls, plus 
additional control features, are provided on Elmes double- 
action presses. 


Elmes engineers have the long and specialized experience 
that is all-essential for helping you solve your metal-pressing 
problems to the best advantage. And they’re ready to do so 
at all times. For recommendations and cost estimates, see 
your Elmes Distributor, or write to us direct. 


Left-Hand Control Panel 


Oil temperature sig- 
nal and cut-out. Cut- 


Pressure gauge. 


FASTER PRODUCTION 


Right-Hand Control 
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ELMES 450-TON 
SINGLE-ACTION DRAWING 
AND FORMING PRESS 


out is set to stop 
motor automatically 
if oil temperature 
should rise above 
recommended safe 
operating level. 


Stroke control and 
speed change adjust- 
ments controlled 
from front of press 
(EXCLUSIVE). 
This feature permits 
operator to make ad- 
justments while press 
is in action and to 
observe position of 
the ram while mak- 
ing adjustments. 


Pressure reversal 
control. 


Pushbuttons for 
starting, stopping, . 
and reversing press, 
and selector ‘switch 
for jog and semi- 
automatic operation. 


Electric eye safety 
stop-control (optional 
feature). 


Manual, hydraulic 
bleed-off type’ inch- 
ing control for die 
setting (EXCLU- 
SIVE). This feature 
permits control of 
slide movement to 
within a few -thou- 
sandths of an inch. 


AMERICAN STEEL FOUNDRIES @ ELMES ENGINEERING DIVISION 
1162 Tennessee Avenue...Cincinnati 29, Ohio 


HYDRAULIC PRESSES & EQUIPMENT 


METAL-WORKING PRESSES © PLASTICS MOLDING PRESSES © PUMPS © ACCUMULATORS 
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CP Power 
Tools eee 


There’s hardly any bolt, nut, rivet or screw 
used on automotive production lines that 
can’t be fastened faster and easier with 

a CP Power Tool. 


Chicago Pneumatic’s complete line of cost- 
cutting “tools for industry” includes: 

AIR TOOLS — seven different models of 
reversible air impact wrenches with angle 
head models in sizes ranging from 4” to 134” 
bolt size; riveting hammers, squeeze riveters, 
one-shot guns and hydraulic compression 
riveters in portable and stationary models 
for driving hot or cold rivets up to %”; 
ELECTRIC TOOLS — CP’s portable electric 
tool line consists of hundreds of models and 
sizes of Universal, Hicycle and Super Cycle 
tools for drilling, reaming, screwdriving, 
nut running, tapping and stud driving. 


Whatever your fastening needs, CP can help 
you do the job more economically and in 
less time. For more information write: 
Chicago Pneumatic Tool Company, 

8 East 44th Street, New York 17, N.Y. 


Chicago Pneumatic 


PNEUMATIC TOOLS * AIR COMPRESSORS * ELECTRIC TOOLS * DIESEL ENGINES * ROCK DRILLS * HYDRAULIC TOOLS * VACUUM PUMPS * AVIATION ACCESSORIES 
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PRODUCT 


INFORMATION SERVICE 


Use postage-free Business Reply Cards for further information 
On New Catalogues described in this issue of MACHINERY 


On products mentioned in the editorial pages 


NEW CATALOGUES 


CEMENTED-CARBIDE TOOLS AND 
BLANKS—Carboloy Department of Gen- 
eral Electric Co,, Detroit, Mich. Publica- 
tion GT-285, a 24-page Brief-A-Log 
condensed catalogue, giving specifications 
and latest price changes on all Carboloy 
standard cemented-carbide tools and 
blanks. Also listed, for the first time, are 
specifications and prices on throw-away 
inserts, new saw tips, solid and brazed 
type woodworking knife blanks, and right- 
and left-hand offset threading tools and 
blanks for roller turner tools. ....... 1 


CENTERLESS GRINDING MACHINE— 
Cincinnati Grinders, Inc., Cincinnati, 
Ohio. Publication G-644, describing and 
illustrating the new Cincinnati Filmatic 
No. 2 centerless grinding machine. Con- 
struction details are given, together with 
dimensional drawings. Standard equip- 
ment supplied with the machine is listed, 
as well as concise descriptions of the 
equipment that can be supplied to fur- 
ther increase the range of application. 2 


BRAKES—O'Neil-Irwin Mfg. Co., Lake 
City, Minn. 16-page manual entitled 
“Handy Guide to Aid You in Selecting 
and Operating Di-Acro Brakes.“’ By means 
of thirty-five photographs and diagrams, 
ten models of Di-Acro standard, box fin- 
ger, and radius brakes are shown set up 
in various ways for production or experi- 
mental forming jobs. Capacity of all 
Di-Acro brakes is 16-gage mild sheet 


FINISHING OF DIE-CASTINGS—Amer- 
ican Wheelabrator & Equipment Corpora- 
tion, Mishawaka, Ind. Bulletin 101-D, 
showing the application of airless abrasive 
bla.ting, as done on the company’s 
Wheelabrator machines, to the deflash- 
ing, deburring, and surface preparation 
work required for die-castings. Case his- 
tories from four typical companies are 
presented to show savings that may be 


MAINTAINING COMPLEX ELECTRICAL 
CONTROLS—W. F. & John Barnes Co., 
Electrical Division, Rockford, Ill. Booklet 
describing a recent development by 
Barnes engineers for simplifying the 


maintenance of complex electrical con- 
trols and reducing costly ‘‘down’’ time. A 
detailed description is given of the gen- 
eral design principles and operation of 
the Electro-Graphic Detector. A typical 
test procedure for locating electrical con- 
trol failures is presented. .......... 5 


On products shown in the advertisements 


HYDRAULIC CYLINDERS—Vickers, Inc., 
Detroit, Mich, Bulletin 54-68, describing 
the company’s new ‘‘Compact’’ hydraulic 
cylinders for general industrial applica- 
tion. Cut-away photographs illustrate de- 
sign features, and installation drawings 
are given for each of the five cylinder 
mounting styles available. A chart is pro- 
vided for determining piston areas, piston 
speeds, and output forces for cylinders for 
both standard and heavy-duty piston- 
GEAR HOB TOLERANCES—Star Cutter 
Co., Farmington, Mich. Manual SC-1, list- 
ing tolerance standards for both single 
and multiple thread gear hobs from 2 
through 51 diametral pitch and finer. 
Tolerances are given for precision ground, 
commercial ground, accurate unground 
form, and commercial unground form 
classes of hobs. The company’s line of 
special milling cutters is illustrated. . 7 


CLUTCHES—Formsprag Co., Van Dyke, 
Mich. Catalogue 102, 20 pages descrip- 
tive of Formsprag full-complement 
clutches—over-running, indexing, and 
backstopping—and clutch-coupling units. 
Engineering and specification data con- 
cisely describe each ciutch of the six 
standard lines, supplemented by photo- 
graphs and application drawings. Helptul 
information is given on the installation 
and maintenance of these clutches. .. 8 


STAINLESS STEEL—Carpenter Steel Co., 
Alloy Tube Division, Union, N. J. 20-page 


catalogue giving the latest information 
on Carpenter stainless No. 20 and No. 
20-Cb—sulphuric acid resisting steels. 
Field reports describe performance of the 
steel under varying corrosive conditions. 
Physical and mechanical properties, to- 
gether with a list of the various forms 
and shapes available, are given. .... 


NICKEL ALLOYED CAST IRONS—!Inter- 
national Nickel Co., Inc., New York City. 
Bulletin A-69 entitled “‘Guide to the Se- 
lection of Engineering Irons,’’ containing 
28 pages of basic information on the 
modern nickel cast irons, and describing 
their improved physical and mechanical 
properties which can be produced by any 
foundry having reasonable control. The 
bulletin has been compiled primarily for 
10 
TOOLS, BACK-RESTS, AND HOLDERS— 
R and L Tools, Philadelphia, Pa. 32-page 
catalogue listing the entire R and L line: 
turning tools; carbide or roller back-rests; 
releasing or non-releasing tap- and die- 
holders; universal toolposts; cut-off 
blade-holders; recessing tools; revolving 
stock stops; floating drill-holders; and 
knurling tools. Information is included 
on the proper use of these tools. ....11 


UNIDIRECTIONAL MOTORS—Borber- 
Colman Co., Small Motors Division, Rock- 
ford, Ill. Bulletin F 3959-2, describing 
features and performance characteristics 
of Barcol Type YAR heavy-duty unidirec- 
tional motors, used to drive pumps, fans 
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and blowers, record changers, and indus- 
trial controls. Ratings are available up 
to 1/20 H.P. at 3000 R.P.M. Typical 
performance curves are given. 12 


SURFACE GRINDER ATTACHMENT— 
Cylindex, Inc., Binghamton, N. Y. Folder 
descriptive of the Cylindex, an attach- 
ment which fits all makes of surface grind- 
ers. The attachment will grind tapers and 
flat surfaces to high accuracy, and because 
it can be placed on the magnetic chuck, 
turned to any angle, it can be used to 
grind milling cutters and other intricate 


MILLING MACHINES—Cincinnati Mill- 
ing Machine Co., Cincinnati, Ohio. Pub- 
lication M-1870, on the Cincinnati 


Toolmaster milling machine, Design high- 
lights, exclusive features, functional dia- 
grams, and specifications are covered. 
The Toolmaster is built in three styles— 
with manual feed to quill; with power feed 
to quill; and with heavy-duty spindle 

14 


MECHANICAL TUBING—Tubular Prod- 
ucts Division, Babcock & Wilcox Co., 
Beaver Falls, Pa. Bulletin TB-365, out- 
lining the advantages offered to design 
and fabrication engineers who consider 
tubing in the manufacture of cylindrical 
hollow parts. A selection guide on B&W 
stainless mechanical tubing gives prop- 
erties and processing data. ......... 15 


ARMORED MOTORS—General Electric 
Co., Schenectady, N. Y. Bulletin GEA- 
4654C, containing 19 pages of informa- 
tion on the performance and maintenance 
features of G-E armored motors in direct- 
current-types. Diagrams and photographs 


illustrate various applications of these 
motors in the steel, lumber, oil, and con- 
struction industries. .............. 


TOOL BITS—Allegheny Ludlum Steel 
Corporation, Pittsburgh, Pa. Bulletin con- 
taining technical information on ALX 
alloy tool bits, which are made of non- 
ferrous alloy containing boron, for use in 
the cutting range between high-speed 
steel and carbides. The bulletin includes 
new information on applications, grind- 
ing, tool angles, speed and feeds, brazing, 
and stock sizes. 17 


ULTRASONIC FLUXLESS SOLDERING— 
Aeroprojects, Inc., West Chester, Pa. 10- 
page booklet covering applications of 
Sonobond ultrasonic fluxless soldering of 
aluminum, copper, brass, silver, and mag- 
nesium, The equipment used at the com- 
pany’s pilot plant for handling ultrasonic 
soldering of parts for other companies is 
described, 18 


DRILL ROD—Allegheny Ludlum Steel 
Corporation, Pittsburgh, Pa. Leaflet fea- 
turing information on Allegheny Ludlum 
high-speed carbon and alloy steel drill 
rod, Data on grades, lengths, size ranges, 
finishes, and tolerances are included. 
Standard cold-drawn drill rod shapes and 
special shapes that are available are 
described. 


FLUID COUPLINGS—Twin Disc Clutch 
Co., Racine, Wis. Bulletin 144-D, giving 
installation and performance data on 
Twin Disc fluid couplings. Diagrams show 
how these fluid couplings can easily be 
applied on any type industrial equipment, 
powered by electric motor or internal 
combustion engine from 3/4 to 850 H.P. 
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On-the-job applications in various indus- 


SQUARING SHEARS—Columbia Division, 
Lodge & Shipley Co., Hamilton, Ohio. 
Brochure containing four folders describ- 
ing the complete line of squaring shears 
from 3/16- to 3/4-inch capacity in mild 
steel; a shear accessories folder; three 
folders describing Columbia power press 
brakes; and a folder featuring the new 
Columbia hydraulic compression molding 
presses. 21 


EPOXY RESIN ADHES!IVES—Armstrong 
Products Co., Warsaw, Ind. 16-page 
booklet containing technical data and 
price information on the company’s 
epoxy resin adhesives, formulated for 
difficult bonding problems involving ma- 
terials such as metals, wood, glass, 
ceramics, hard rubber, and thermosetting 
plastics. 22 


PRECISION INSTRUMENT COMPO- 
NENTS—Pic Design Corporation, Lyn- 
brook, N. Y. Catalogue 5, consisting of 
64 pages illustrating and describing the 
company’s precision shafts, gears, col- 
lars, couplings, and other parts available 
from stock to meet the needs of experi- 
mental, development, and manufacturing 


PRECISION MACHINING FACILITIES— 
Connecticut Mechanical Industries, Inc., 
Hartford, Conn. Booklet depicting case 
histories of intricate special machining 
projects accomplished by the company, 
and briefly describing how the individual 
tooling problems were overcome and 
minute tolerances met. A list of the com- 
pany’s facilities is provided. 24 


HYDRAULIC DUPLICATORS—Lansing 
Die Sinking Co., Lansing, Mich. Folder 
descriptive of Goodrich hydraulic duplica- 
tors for large or small tool shops and 
manufacturing plants. Several examples 
are given, showing the duplicator adapted 
to a P&W milling machine, a Gilbert 
boring mill, and a Cincinnati milling 
machine. 25 


DESIGNING WELDED STEEL MACHINE 
PARTS—Lincoln Electric Co., Cleveland, 
Ohio, Booklet entitled ‘Practical Design 
for Welding,” a reprint consisting of 
three articles on principles for the prac- 
tical designer to use in designing welded 
steel machine parts and machinery. Fac- 
tors that determine costs are considered, 
and a typical problem is worked out. .26 


SMALL MOTORS—Barber-Colman Co., 
Small Motors Division, Rockford, Ill. 
Catalogue F4271-5, describing the Bar- 
col line of high-power unidirectional 
motors available in nine power ratings 
from 1/200 to 1/40 H.P. These small, 
rugged motors are used in communica- 
tion equipment, industrial instruments, 
and servomechanisms. 


MACHINING STEELS—Joseph T. Ryer- 
son & Son, Inc., Chicago, Ill. Folder 99-1 
entitled ‘‘Guide to Selection of Fastest 
Machining Steels.’’ Relative machinability 
is given for seventeen different steel 
analyses, as well as other principal char- 
acteristics, Comparisons include carbon, 
alloy, stainless, and leaded carbon 
steels. 28 


NICKEL ALLOY WALL CHART—Alloy 
Metal Wire Division, H. K. Porter Co., 
Inc., Prospect Park, Pa. Wall chart show- 
ing engineering properties of nickel alloy 
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wire, rod, and strip. Materials whose 
properties are described include nickel, 
Monel, Inconel, Incoloy, and nickel-clad 


METAL POWDER PARTS—Amplex Di- 
vision, Chrysler Corporation, Detroit, 
Mich. Folder STM-54, giving complete 
data on a new sintered material called 
“Steel Oilite’’ having a high degree of 
ductility. Some finished machine parts = 


POROUS METALS—AMicro Metallic Cor- 
poration, Glen Cove, N. Y. 45-page book- 
let giving data on the properties of porous 
metals produced by the concern. The de- 
sign and engineering services offered by 
the company are outlined. ......... 31 


FLEXIBLE SHAFTS—Franklin Balmar 
Corporation, N. A. Strand Division, Balti- 
more, Md, Catalogue C-210, presenting 
tabular data on the three basic types of 
Strand flexible shaft machines: single- 
speed direct-drive; multiple-speed coun- 
tershaft drive; and multiple-speed gear- 


METAL-CUTTING TOOLS—Viking Tool 
Co., Shelton, Conn. 44-page catalogue 
describing and illustrating the company’s 
complete line of standard cutters with 
either high-speed steel or carbide blades. 
The information is intended to help in 
the selection of the proper cutters for 


SLITTING AND CUTTING OPERATIONS 
—Ohio Knife Co., Cincinnati, Ohio. 28- 
page manual entitled ‘‘Slitting—A Basic 
Guide for the New Operator,’’ giving 
helpful hints on slitting and cutting op- 
erations, with numerous diagrams and 
photographs to illustrate major points in 
the text. 34 


GUIDE-PIN BUSHINGS AND _ GUIDE 
PINS—Lamina Dies & Tools, Inc., Royal 
Oak, Mich. 12-page catalogue giving di- 
mensions and prices of the company’s 
guide-pin bushings and guide pins, which 
are illustrated by photographs and line 
drawings. 3 


SPLIT BALL BEARINGS—Split Ballbear- 
ing Corporation, Lebanon, N. H. Cata- 
logue 54, containing 24 pages of descrip- 
tive information on the company’s 
complete line of split ball bearings. Load 
and speed ratings, design data, and di- 
mensions are given. ...........2-+- 36 


SCREW MACHINE FACILITIES—Biddle 
Screw Products Co., Sheridan, Ind. Book- 
let illustrating the facilities of this plant 
which produces screw machine products. 
Factual information is presented of in- 
terest to production, design, and purchas- 
ing departments. 37 


WAX CUTTING FLUIDS—S. C. Johnson 
& Son, Inc., Racine, Wis. Booklet en- 
titled ‘Cutting and Grinding with John- 
son’s Wax Cutting Fluids,’’ describing 
the advantages of wax in metal-working, 
as well as giving cutting fluid selection 
CHINE, 38 


MACHINING WITH ALUMINUM—Kai- 
ser Aluminum & Chemical Sales, Inc., 
Oakland, Calif. Folder entitled ‘’New 
Angle on Greater Profits,”’ citing advan- 
tages of aluminum for screw machine 
stock, with an actual aluminum part at- 
tached to the folder. ............. 39 


CENTER HOLE CHART—Ready Tool Co., 
Bridgeport, Conn. Chart for determining 
center hole sizes, conforming to the new 
numbering system for center drills. Sizes 
are given for shaft diameters from 1/4 
inch to 16 inches. ........00-0005 


ROTARY AIR MOTORS—Gast Mfg. Cor- 
poration, Benton Harbor, Mich. Bulletin 
1054-38 entitled ‘‘Original Equipment 
Application Ideas for Product Designers,” 
showing how thirty-five problems were 
solved with Gast rotary air motors, air 
compressors, and vacuum pumps. ... .41 


BENDING BLOCKS—Acorn Iron & Sup- 
ply Co., Philadelphia, Pa. Folder descrip- 
tive of Acorn bending blocks or welding 
platens. Each block has 289 holes; the 
blocks can be easily joined together to 
make a table in 5-foot multiples. ...42 


QUENCHING OlL—Sun Oj! Co., Phila- 
delphia, Pa. Bulletin 29, descriptive of 
Sun Quenching oil No. 11, which has a 
high thermal stability and boiling range, 
making it particularly suitable for quench- 
ing systems requiring a high flash or 

3 


TOOL-ROOM EQUIPMENT—wMoore Spe- 
cial Tool Co., Bridgeport, Conn. 16-page 
booklet marking the company’s thirtieth 
anniversary and describing several new 
product developments—a form grinder, 
a rotary table, and a universal measur- 
ing machine. 


INVOLUTE GEAR CHECKING MA- 
CHINES—Michigan Tool Co., Detroit, 
Mich, Bulletin MIC-54, listing specifica- 
tions for the company’s fourteen models 
of sine-line involute gear checkers, ma- 
chines capable of checking the involute 
form on helical and spur gears up to 36 
inches in diameter. 2 


RELAY STEELS—Allegheny Ludlum Stee! 
Corporation, Pittsburgh, Pa. Technical 
data sheet, descriptive of Allegheny relay 
steels, giving information on applications 
magnetic properties as indicated by 
graphs of hysteresis loops and magneti- 
zation curves, and physical properties .46 


REAMERS—DoAI! Co., Des Plaines, lil. 
Catalogue 51-814, covering a wide va- 


(Continued on next page) 
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riety of precision-ground reamers, in- 
cluding hand, shell, expansion, taper pin, 
stub, and chucking reamers. A selection 
of shell reamer arbors is also shown. . .47 


THREE-PHASE SPOT AND PROJECTION 
WELDERS—Sciaky Bros., Inc., Chicago, 
Ill. Bulletin 318-1, featuring Sciaky air- 
operated, press type, three-phase spot 
and projection welders. Standard and op- 
tional equipment are listed separately .48 


PANTOGRAPH ENGRAVER—Green 
strument Co., Cambridge, Mass. Folder 
descriptive of the Green Model D-2 heavy- 
duty pantograph engraver which mills, 
profiles, and engraves large panels and 


FLUID POWER CYLINDERS AND 
VALVES—Modernair Corporation, San 
Leandro, Calif. Folder describing and 
illustrating the fluid power cylinders, 
valves, and packaged devices available 
from the concern. 50 


ALLOY TUBING—Crucible Steel Co. of 
America, Henry W. Oliver Bldg., Pitts- 


burgh 22, Pa. 48-page booklet entitled 
“Trentweld Stainless and High Alloy 
Tubing,’’ describing and illustrating the 
company’s tube manufacturing me’ 

Practical guide and corrosion table are 
given to help in selecting correct tubing, 
which is available for 1/8 to 40 inches 
outside diameter, 51 


RADIAL HEAD, FACE GRINDERS—Besly- 
Bowen Corporation, Beloit, Wis. Bulletin 
700, describing the Besly-Bowen radial 
head grinder. Data is given on increased 
production. Machines are available in 
four sizes from 3 to 100 H.P. Specifica- 
tions of accessory equipment are rs 


ZINC DIE-CASTINGS—Page & Hall Mfg. 
Co., Inc., Boston, Mass. Folder showing 
the company’s facilities for producing in- 
tricate, small zinc die-castings in short 
runs On an economical basis. ....... 53 


PROFILOMETER—Micrometrical Mfg. 
Co., Ann Arbor, Mich, Bulletin describing 
the Profilometer, a direct-reading portable 
measuring instrument for surface rough- 
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ness that is intended for shop use. Typical 
applications are illustrated. ........ 54 


VERTICAL MILLING HEADS—American 
Machine & Solvents Co., Inc., Yonkers, 
N. Y. Folder descriptive of Brown vertical 
miliing heads for use on most sizes and 
makes of horizontal milling machines 55 


POWER PUNCH PRESS—Klaos Machine 
& Mfg. Co., Cleveland, Ohio. Folder 
descriptive of the Emco bench type power 
punch press, giving specifications and 
listing common uses. ............-. 56 


V-BELT DRIVES—T. B. Wood's Sons Co., 
Chambersburg, Pa. Manual 197, describ- 
ing the company’s V-belts of various de- 
signs, and stock sheaves and pulleys. Se- 
lection tables and drive design data are 


ELECTRIC RESISTANCE WELDING— 
Sciaky Bros., Inc., Chicago, III. Booklet 
No. 1, Vol. 4, containing several case 
histories of small, single-phase ‘welding 
applications, using standard, low-cost 


HARDNESS TESTER—Torsion Balance 
Co., Clifton, N. J. Folder describing the 
characteristics and use of the new Ken- 
trall hardness tester, for regular and 
superficial Rockwell hardness testing .59 


INDEXING TURNTABLES—Eisler Engi- 
neering Co., Inc., Newark, N. J. Cata- 
logue 88-55, descriptive of Eisler index- 
ing turntables and _ variable-speed 
controls, The indexing range is from 1 


DRILLS—Chicago-Latrobe, Chicago, Ill. 
Comparison wall chart, listing over-all, 
flute, and assembled lengths of Chicago- 
Latrobe drills with tapered split sleeves, 


AIR GAGING MEMBER RECONDITION- 
ING SERVICE—Freeland Gauge Co., De- 
troit, Mich. Folder describing the com- 
pany’s service in reconditioning air gag- 
ing members to meet specifications . .62 


FLEXIBLE COUPLINGS—Ajax Flexible 
Coupling Co., Inc., Westfield, N. Y. 
Bulletin 57, consisting of a_ selection 
guide for rubber-bronze bushed flexible 
couplings. 63 


CARBIDE DIES—Champion Tool & Die 
Co., McKeesport, Pa. Leaflet explaining 
how die costs can be reduced on hexagon 
recessed screws by the use of Champion 
carbide heading dies. .... 64 


SMALL CUTTING TOOLS—Woodruff & 
Stokes Co., Inc., Hingham, Mass. Leaflet 
showing fifty small precision cutting tools, 
with profile drawings of their — 


POLISHING UNITS—F. W. Derbyshire, 
Inc., Waltham, Mass. Leaflet describing 
the company’s Magnus polishing units, 
designed especially for small burring and 
polishing operations, ...........+-- 66 


GRINDER DOGS—Ready Tool Co., 
Bridgeport, Conn. Leaflet giving capaci- 
ties and prices of the nine sizes of cam- 
action grinder dogs available in stock. 67 


TOOL-HOLDERS—Burg Tool Mfg. Co., 
Gardena, Calif. Leaflet giving specifica- 
tions and sizes of Toolflex floating tool- 
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been appointed group executive in 
charge of the new organization. Mr. 
Erben was formerly group executive 
in charge of the Apparatus Group, 
a position which will now be filled by 
Executive Vice-President ROBERT 
PAxTon. The Canadian General 
Electric Co. becomes a part of the 
Apparatus Group. JoHN W. BEL- 
ANGER was elected an executive vice- 
president and appointed to succeed 
Mr. Paxton as group executive in 
charge of the Industrial Products 
and Lamp Group. The X-ray Depart- 
ment now becomes a part of this 
group. G-E also has announced the 
change of name of the Defense 
Products Group to the Atomic En- 
ergy and Defense Products Group, 
and the assignment of group execu- 
tive responsibility to Vice-President 
CRAMER W. LAPIERRE, succeeding 
Mr. Belanger, who, as mentioned, has 
been transferred to the Industrial 
Products and Lamp Group. Mr. La- 
Pierre will also continue as general 
manager of the Aircraft Gas Tur- 
bine Division which, together with 
the Atomic Products Division and 
the Aeronautic and Ordnance Sys- 
tems Division, will comprise the 
group. Executive Vice-President 
Roy W. JOHNSON retains group res- 
ponsibilities for the Appliance and 
Electronics Group. 


THE ALUMINUM ASSOCIATION, New 
York City, has formed a new division 
comprised of producers of aluminum 
rolled bar and rod, and wire. R. W. 
Goss, Scovill Mfg. Co., Waterbury, 
Cenn., will serve as chairman of the 
new division. 


RoBerRT H. BURDSALL was recently 
elected vice-president and secretary 
of the Russell, Burdsall & Ward Bolt 
and Nut Co., Port Chester, N. Y. 
Mr. Burdsall is also manager of 
market development and advertising. 


Robert H. Burdsall, vice-president 
and secretary of Russell, Burdsall 
& Ward Bolt and Nut Co. 
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Also announced was the election of 
WILLIAM U. CIGLIANO as vice-presi- 
dent. Both men were re-elected to 
the board of directors. 


ERNEST HARTFORD has retired as 
deputy secretary of the American 
Society of Mechanical Engineers, 
New York City, after forty-three 
years of service to that organiza- 
tion. He will continue to serve the 
Society in a consulting capacity. One 
of his major contributions to the 
engineering profession was his work 
in reorganizing and reactivating the 
Council of Engineering Societies 
Secretaries after World War II. 


JACK C. MALUGEN was elected 
president of the Service Tools In- 
stitute, an organization of hand tool 
manufacturers, at the annual meet- 
ing recently held in Chicago. Mr. 


Jack C. Malugen, president of 

J. H. Williams & Co., who has 

been elected president of the 
Service Tools Institute 


Malugen is president of J. H. 
Williams & Co., Buffalo, N. Y., 
manufacturer of industrial and auto- 
motive wrenches, tools, and drop- 
forgings. 


ADMIRAL ALAN G. KIRK, chairman 
of the board of the Mercast Corpo- 
ration, New York City, has been 
elected president of the corporation, 
succeeding S. J. SINDEBAND. 


AMERICAN MACHINE & SOLVENTS 
Co., Yonkers, N. Y., has been ap- 
pointed exclusive distributor of 
Brown vertical milling heads in the 
eastern states. 


Ohio 


HAROLD J. SIEKMANN has been 
named vice-president of the R. K. 
LeBlond Machine Tool Co., Cincin- 


Harold J. Siekmann, vice-president 
of R. K. LeBlond Machine Tool Co. 


nati, Ohio. He joined the company in 
1911, and has since served as drafts- 
man, salesman, design engineer, and 
chief engineer. This last post Mr. 
Siekmann assumed in 1944, the du- 
ties of which he will retain in his 
new position. 


UNION CARBIDE AND CARBON CorR- 
PORATION, New York City, has con- 
solidated its Cleveland offices and 
stock-room in a modern office build- 
ing and distributing center at 1300 
Lakeside Ave., Cleveland, Ohio. The 
new headquarters will house all of 
the divisions of Union Carbide now 
located in this area: Bakelite Co., 
Carbide and Carbon Chemicals Co., 
Electro Metallurgical Co., Haynes 
Stellite Co., Linde Air Products Co., 
and National Carbon Co. 


FRANK J. LASKEY, manager of 
purchases and raw materials for the 
Republic Steel Corporation, Cleve- 
land, Ohio, recently retired, the va- 
cant post being filled by W. T. 
ADAMS. Also announced were the 
appointments of J. H. GRAEBING and 
L. H. RANSOM as assistant managers 
of purchases. 


ARTHUR V. BAUMANN, JR., assist- 
ant sales promotion manager of the 
Lodge & Shipley Co., Cincinnati, 
Ohio, has been made advertising 
and sales promotion manager of the 
Columbia Division of the company, 
Hamilton, Ohio. Mr. Baumann has 
been with Lodge & Shipley since 
1952. 


NORMAN ENGINEERING Co., Chi- 
cago, Ill., has been appointed a rep- 
resentative by the HYDRAULIC PRESS 
Mrec. Co., Mount Gilead, Ohio, for 
its Hydraulic Power Division line 
of products. 


WILLIAM J. Hipp was recently ap- 
pointed a field engineer in the Cleve- 
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(Left to Right) Roy Dehn, director of engineering of the 
Cleveland Crane & Engineering Co.; and Alfred W. 
Schultz, chief engineer of the Heavy Machinery Division 


land, Ohio, area by the Denison 
Engineering Co., Columbus, Ohio, 
manufacturer of hydraulic presses 
and components. Mr. Hipp has been 
in the hydraulic field for a number 
of years. 


RALPH J. HEss has been named 
production manager of the Steel Im- 
provement & Forge Co., Cleveland, 
Ohio. He was formerly superintend- 
ent of the E. 64th St. plant, this 
position now being filled by CARL D. 
ONDRACEK, who was previously gen- 
eral forge foreman there. 


DaAvip A. WALLACE was recently 
elected a director of the Federal 
Machine & Welder Co., Warren, 
Ohio. Mr. Wallace retired a year 
ago from the Chrysler Corporation, 
where he had been president of the 
Chrysler Division. 


Roy DEHN has been appointed di- 
rector of engineering of the Cleve- 
land Crane & Engineering Co., 
Wickliffe, Ohio, a position newly 
created to integrate the engineering 
activities of the company. Mr. Dehn, 
who has been with the company since 
1937, was previously chief engineer 
of the Heavy Machinery Division. 
He will be succeeded in this post by 
ALFRED W. SCHULTZ, who will be in 
charge of overhead traveling crane, 
press, and shear engineering. Mr. 
Schultz was formerly chief engineer 
and sales manager of the Cleveland 
Punch & Shear Works Co. 


Pennsylvania 


CRUCIBLE STEEL COMPANY OF 
AMERICA, Pittsburgh, Pa., has an- 
nounced the following promotions: 


R. S. Potster, former vice-president 
of operations, and WALTER H. 
WIEWEL, former vice-president of 
sales, have been named senior vice- 
presidents. Both men, who are di- 
rectors of the company, will now 
devote their full capabilities to prob- 
lems of over-all policy. LoRIN L. 
FERRALL, previously assistant vice- 
president of operations, has been 
elected vice-president of operations. 
JAMES D. GLENN, product manager 
of stainless steel sales, has been 
promoted to general manager of 
sales; and GEORGE W. STAMM, who 
was assistant to the vice-president 
of sales, has been named assistant 
general manager of sales. 


IRVING G. MEYER, homecraft prod- 
ucts manager for the Delta Power 
Tool Division of the Rockwell Mfg. 
Co., Pittsburgh, Pa., has been pro- 
moted to assistant to the vice-presi- 
dent in charge of the Division. Mr. 
Meyer will be responsible for main- 
taining liaison between the Division’s 
national sales headquarters offices 
and five regional sales offices. Mr. 
Meyer joined the Delta Mfg. Co. as 
a milling machine operator in 1942, 
several years before Delta became 
part of Rockwell. Last year, he 
moved to Pittsburgh as homecraft 
products manager after eight years 
in various Delta sales positions in 
Milwaukee. 


FIRTH STERLING, INC., Pittsburgh, 
Pa., announces the appointment of 
the following distributors for its 
tool steel and sintered carbide prod- 
ucts: FREY INDUSTRIAL SUPPLY COo., 
Los Angeles, Calif.; A. J. GLESENER 
Co., INc., San Francisco, Calif.; 
CHANDLER & FARQUHAR Co., Boston, 
Mass.; ELECTRIC TOOL & MACHINERY 
Co., Baltimore Md.; FARQUHAR MA- 
CHINERY Co., INC., Jacksonville, Fla.; 
BRAMMALL SuPPLy Co., Benton Har- 
bor, Mich.; E. C. BLACKSTONE Co., 


(Left to Right) R. S. Poister and Walter H. Wiewel, senior vice-presidents of the Crucible 
Steel Company of America; and Lorin L. Ferrall, vice-president of operations 
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Memphis, Tenn.; and Losey & Co., 
Easton, Pa. 


CONDE HAMLIN, vice-president in 
charge of sales and a director of 
DeWalt, Inc., Lancaster, Pa., sub- 
sidiary of the American Machine & 
Foundry Co., New York City, has 
been elected executive vice-president. 
Mr. Hamlin came with the parent 
company in 1952 as assistant to the 
director of sales of the General 
Products Group, and later served as 
general sales manager of DeWalt. 
The subsidiary manufactures power 
cutting tools. 


CRUCIBLE STEEL COMPANY OF 
AMERICA, Pittsburgh, Pa., announces 
the following sales appointments: 
HowARD M. GIVENS, JR., manager of 
tool sales, and WILLIAM G. HASSELL, 
manager of the Pittsburgh Crucible 
Division, have been made assistant 
general managers of sales; and 
WILLIAM B. DOWNES, who was active 
in general sales work in the Stain- 
less Steel Division, has been named 
assistant manager, stainless sales. 
Mr. Givens will continue to be lo- 
cated at Syracuse, N. Y., in the 
Sanderson-Halcomb Works, while 
Mr. Hassell and Mr. Downes will 
retain their offices in Pittsburgh. 


WALL COLMONOY CORPORATION, 
Detroit, Mich., has opened a stainless 
steel processing plant in Morrisville, 
Pa. The plant will be headquarters 
for the Stainless Processing Divi- 
sion, with JOHN KOZELSKI as general 
plant manager. Previously, Mr. 
Kozelski was eastern representative 
for this Division. 


JOHN E. HAIG, vice-president and 
secretary of the Ajax Electric Co., 
Philadelphia, Pa., was _ recently 


elected president, succeeding the late 
William Adam, Jr. 


Texas and Alabama 


S1zE CONTROL Co., Chicago, IIL., 
announces that its representative in 
Texas, FRANK SCHEFFLER, has re- 
named the company bearing his 
name to the SOUTHWEST INDUSTRIAL 
SALEs Co., Dallas, Tex. 


GEORGE M. MERIWETHER has re- 
cently been appointed industrial 
equipment representative for Ala- 
bama by the Mattison Machine 
Works, Rockford, Ill. Mr. Meri- 
wether is president and manager of 
his company, which consists of six 
sales and service engineers, located 
at 1712 Seventh Ave., North Bir- 
mingham, Ala. 


Canada 


J. GORDON BARKER was recently 
elected president of Vanadium- 
Alloys Steel Canada, Ltd., London, 
Ontario. J. P. GILL, president of the 
American parent company, Vanadi- 
um-Alloys Steel Co., Latrobe, Pa., 
has been made chairman of the 
board. Mr. Gill previously served as 
president of the Canadian company. 


* * * 


Sliding Chart Gives 
Steel Analyses 


A sliding chart has been made 
available by the Lebanon Steel 
Foundry, Lebanon, Pa., which gives 
in handy form the analyses for all 
Circle L_ stainless and corrosion- 
resistant alloys produced by the 
company. The nominal physical 
properties of each alloy are also pro- 
vided, as well as comparable desig- 
nations of various societies in the 
metal-working field. 
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Obituaries 


Dr. RICHARD H. PATCH, vice-pres- 
ident and a member of the board of 
directors of E. F. Houghton & Co., 
Philadelphia, Pa., died recently at 
Hot Springs, Ark., at the age of 
sixty-six years. He lived in Jenkin- 
town, Pa. Dr. Patch was a past presi- 
dent of the Philadelphia Chapter of 
the American Society for Metals. He 
is survived by his wife and two 
daughters. 


FreD H. JOHNSON, president of 
the Progressive Welder Sales Co. 
and the Progressive Welder Co., De- 
troit, Mich., died suddenly at his 
home on November 2 at the age of 
fifty-eight years. Mr. Johnson was 
widely known throughout industry 
as the inventor of the automatic, 
multiple-point welding machine. 


V. HARVEY DIETERICH, retired vice- 
president of Joseph T. Ryerson & 
Son, Inc., Chicago, IIl., died on De- 
cember 5 at the age of sixty-nine 
years. Mr. Dieterich was with the 
company in its Chicago plant for 
forty-five years until his retirement 
in 1950. 


CLIFFORD S. ANDERSON, advisory 
counsel for the Norton Co., Worces- 
ter, Mass., died on November 10 at 
the age of seventy-six years. He 
started his career with Norton in 
1911. 


* * 


In the United States there is one 
passenger car for every four per- 
sons. This is equivalent to one auto- 
mobile for every 1.2 families. 


Winners of the 1954 Machine Tool 
Awards, conferred at annual meet- 
ing of the American Society of Me- 
chanical Engineers, held at the 
Hotel Statler, New York City, were 
Frank G. East (left), vice-president 
and general manager, Hamilton 
Machine & Gear Co., Toronto, On- 
tario; and George N. Levesque 
(center), director of research, Brown 
& Sharpe Mfg. Co., Providence, 
R. |. Harry R. Westcott (right), chair- 
man of the A.S.M.E. Board on 
Honors, who conferred the Awards 
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SURVEY 


DESCRIPTION OF WORK: 
Surfacing 24” square steel plates 


SEGMENTS : 
Simonds NA36-J16-V (open 
Structure ) 

PERFORMANCE : 

Gave fast, free-cutting action with 
long segment life. Eliminated 
excessive dressing 


| abrasive 
segments 


for cataiog bulletin 
“Abrasive Segments” form ESA-188 © 


Whatever your grinding job, there’s a Simonds Abrasive product to 
help you do it better. Free consultation with our Engineering Service may reveal “profit leaks” 
in your present operations. 


SIMONDS ABRASIVE COMPANY + PHILADELPHIA 37, PA. 
B h Wareh Boston, Detroit, Chicago, Portland, San Francisco * Distributors in Principal Cities 
Division of Simonds Saw and Steel Co., Fitchburg, Mass. * Other Simonds Companies: Simonds Steel Mills, Lockport, N.Y., 
Simonds Canada Saw Co., Ltd., Montreal, Quebec and Simonds Canada Abrasive Co., Lid., Arvida, Quebec 
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New Cooks aud Publications 


PLANT AND PROCESS VENTILATION. 
By W. C. L. Hemeon. 448 pages, 
6 by 9 inches. Published by THE 
INDUSTRIAL PREss, 148 Lafayette 
St., New York 13, N. Y. Price, 
$9. 

This book differs from other books 
on ventilation in that the estimating 
of ventilation quantities required in 
various industrial circumstances is 
given major emphasis, while the sub- 
ject of duct design, a widely under- 
stood technique, has been simplified 
by condensation of design data to 
free the designer from unnecessary 
detail. Contents of the book, by chap- 
ter headings, are as follows: Objec- 
tives and General Considerations; 
Dynamic Properties of Airborne Con- 
taminants; Dispersion Mechanisms; 
Pulvation, Entrainment, and Induc- 
tion; General Principles of Local Ex- 
haust; Local Exhaust and Exterior 
Hoods; Control Velocities and X-Dis- 
tance for Exterior Hoods—Booths; 
Air Flow in Materials-Handling Sys- 
tems; Exhaust for Hot Processes; 
Characteristics of Free Air Jets— 
Blow and Exhaust Systems—Air 
Curtains; General Ventilation; De- 
sign of Duct Systems; Exhaust Sys- 
tems for Dust; Evaluation and Con- 
trol of Heat Exposures; Field Obser- 
vations—Assembly of Design Data; 
Fans, Injectors, Natural Draft Chim- 
neys, and Roof Ventilators; and Ex- 
haust Air Cleaning—Dust Collection. 


TESTING OF STAINLESS STEEL WELD- 
MENTS. Bulletin 18. By Helmut 
Thielsch. 26 pages, 8 by 11 
inches. Published by the Ameri- 
can Welding Society, 33 W. 29th 
St., New York 18, N. Y. Price 
(paper-bound), $1. 

This is a review of published and 
unpublished information on mechan- 
ical tests; procedure-qualification 
tests; fluorescent, dye-penetrant, 
radiographic, and ultrasonic inspec- 


tion; sectioning of welded structures; 
magnetic inspection; corrosion test- 
ing; metallographic tests; ferrite, 
carbide, and sigma-phase determina- 
tion; and crack-sensitivity tests. 


MECHANICAL FAILURES OF METALS 
IN SERVICE. Circular 550. By 
John A. Bennett and G. Willard 
Quick. 36 pages, 8 by 10 1/4 
inches. Published by the Na- 
tional Bureau of Standards, 
United States Department of 
Commerce. (Order from Govern- 
ment Printing Office, Washing- 
ton 25, D. C.) Price (paper- 
bound), 30 cents. 

This circular describes thirty-five 
cases representing the most fre- 
quently observed types of failures of 
metal parts in service. The charac- 
teristics by which the various types 
of fractures can be recognized are 
considered, and recommended pre- 
cautions are given. 


Coming Events 


JANUARY 24-28—Five-day private 
seminar on INDUSTRIAL STANDARDI- 
ZATION to be held at the Engineering 
Societies Building, 29 W. 39 St., 
New York City, by Dr. John Gail- 
lard. Further information may be 
obtained by writing to Dr. Gaillard, 
400 W. 118th St., New York 27, N. Y. 


MARCH 28-APRIL 1—Ninth West- 
ern Metal Exposition and Congress 
sponsored by the AMERICAN SOCIETY 
FOR METALS and nineteen other tech- 
nical societies to be held at the 
Pan-Pacific Auditorium and the Am- 
bassador Hotel, respectively, Los 
Angeles, Calif. A.S.M. secretary, 
William H. Eisenman, 7301 Euclid 
Ave., Cleveland 3, Ohio. 


APRIL 13-15—Tenth annual Meet- 
ing and Lubrication Exhibit of the 
AMERICAN SOCIETY OF LUBRICATION 
ENGINEERS at the Hotel Sherman, 
Chicago, Ill. Administrative secre- 
tary, William P. Youngcelaus, Jr., 
84 E. Randolph St., Chicago 1, IIl. 


May 16-20—S1xTH NATIONAL MA- 
TERIALS HANDLING EXPOSITION at In- 
ternational Amphitheatre, Chicago, 
Ill. For further information, write 
to Clapp & Poliak, Inc., 341 Madison 
Ave., New York 17, N. Y. 


MAY 31-JUNE 3—THIRD BASIC 
MATERIALS EXPOSITION to be held at 
Convention Hall, Philadelphia, Pa. 
Further information can be obtained 
from Clapp & Poliak, Inc., 341 Mad- 
ison Ave., New York 17, N. Y. 


SEPTEMBER 6-17—Machine Tool 
Show sponsored by the NATIONAL 
MACHINE TOOL BUILDERS’ ASSOCIA- 
TION to be held at the International 
Amphitheatre, Chicago, Ill. Further 
information can be obtained from 
Clapp & Poliak, Inc., 341 Madison 
Ave., New York 17, N. Y. 


SEPTEMBER 6-17—PRODUCTION EN- 
GINEERING SHOW, coinciding with the 
Machine Tool Show, to be held at the 
Navy Pier, Chicago, Ill. For further 
information, write to Clapp & Poliak, 
Ine., 341 Madison Ave., New York 


Photographic Slides Show 
Valve Operation 


A series of photographic slides in 
black and white have been made 
available by the Denison Engineer- 
ing Co., Columbus, Ohio, to illustrate 
the operation of the Series M relief 
valve. These valves operate at pres- 
sures up to 2000 pounds per square 
inch. There are six slides in the 
series. 


tc 


266—MACHINERY, January, 1955 


Kennametal 


Tungsten carbide, which is known through- 
out the metal-working industry for its wear 
resistance and its tooling applications, is 
finding many new and interesting uses. One 
such case is the application of tungsten 
carbide as solid cores for boring-bars to 
eliminate chatter 
problem common to machine shop opera- 
tors today. The core of this quill is solid 
Grade K-6, which has a 
modulus of elasticity of 94,300,000 pounds 
per square inch 
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Abrasive Co., Lid., Arvida, Quebec 


. Turn 489 RPM — .011 feed 
.. Turn 340 RPM — .022 feed 
. Turn 489 RPM — .011 feed 
. Turn 489 RPM — .011-feed 

. Face end, shoulders & neck 489 RPM 
— .0055 feed 

Chamfer 

. Center drill 

. Cut off 82 RPM — .0035 feed H.S.S. 


A. Turn 694 RPM — .022 feed 
 B. Turn 694 RPM — .022 feed 
C. Turn 694 RPM — .022 feed 
D. Turn 694 RPM — .022 feed 
E. Face end, shoulders and neck — 
694 RPM — .055 feed 
Chamfer 
Center drill 
“a G. Cut off 489 RPM — .0025 feed 7 


J&L TURRET LATHES GIVE... Visitors who attend J &L’s periodic ‘Production 


MORE Ease of Operation Studies’ Seminars see this job turned out in just 5.40 min. 


: MORE Power Transmission on a Jones & Lamson #7A Universal Turret Lathe. 


MORE Rigidity Only with lathes like this, built with plenty of power 


MORE Accurate Stops and the beef to back it up, can your shop take full 
1 MORE Efficient Lubrication advantage of the quality, productivity and lower costs 
MORE Coolant on Cutting Tools offered by High Velocity Turning. 


MORE Accurate Results 


This job is one of the many turned at 

P high speeds on our production line. 

Bueeseeeeeses & ==> Come to Springfield and see for your- 
. self. At any rate, send for catalogs 

#101-A and #102, 


J © N [ ¢ f | A Mi ¢ O N Machine Tool Craftsmen 
Since 1835 
JONES & LAMSON MACHINE CO., 512 Clinton St., Dept. 710, Springfield, Vt,USA. C2, MACHINE TOOL DIV. 
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Tough Tool Steels Required for Cold Extrusion 


Cold extrusion is being used 
successfully in a large Midwestern 
manufacturing plant for the pro- 
duction of rocket projectile noses 
from SAE 1010 steel. With this 
method, the manufacturer was 
able to lower fabricating costs as 
well as increase production. A 
significant share of this success 
was due to the tool and die steels 
used in the job. 

Finding tool or die steels that 
could withstand the tremendous 
strain of the impact was a stub- 
born problem in getting the job 
under way. In the first operation, 
a pressure of 1700 tons is exert- 
ed on a 2500-ton press. For the 
punch, many steels were tried. The 
highest production from any of 
them was about 3000 pieces. The 
difficulty lay in the inability of 
the steel to stand up under this 
tvpe of service without prema- 
turely upsetting and cracking. 
Finally chosen for the job was 
Carpenter Star-Zenith, an 18-4-1 
high-speed steel produced by the 
Carpenter Steel Co., Reading, Pa. 
At the last report, the Star-Zenith 
punch had produced more than 
14,000 pieces and was still in 
operation. 

Heat-treatment of the punch 
consists of hardening in a salt 
bath at a temperature of 2350 de- 


4.110"DIA. 


t.005” 
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| PUNCH 


-250” LAND 


5.254"! 
is | 5.09 DIE 


grees F. and then double-drawing 
at 1050 degrees F. to a hard- 
ness of 62 to 64 Rockwell C. After 
drawing, the punch is given a 
liquid nitride treatment for five 
hours at 1000 degrees F. This 
treatment develops a surface hard- 
ness of approximately 72 to 74 
Rockwell C to a depth of about 
0.001 inch. 

The temperature developed in 
the punch during the extruding 
operation is about 500 degrees F., 
and this temperature is main- 
tained constantly. When the press 
is idle between shifts, the tem- 
perature is held at 500 degrees F. 
with a special heating jacket. The 
knock-out is also made of high- 
speed steel and treated to the same 
hardness as the punch. 

Thorough investigation was also 
necessary in solving the problem 
of getting good life from the ring 
die. Again, different tool steels 
were tried with little success, the 
best performance from any of 
these averaging about 100 pieces. 
After extensive testing, the plant 
decided to use Carpenter Vega, 
a non-deforming, air-hardening, 
manganese - chromium - molybde- 
num die steel. When last reported, 
the Vega ring had turned out 
23,000 cups. 

This ring is given the standard 


SAE 1010 
BLANK 


SAE 1010 
Ist. STAGE IN 
PRODUCTION 


OF ROCKET 


heat-treatment and put into opera- 
tion at a hardness of 58 to 60 
Rockwell C. Hardening of this 
ring is simple since there is no 
need for high-temperature fur- 
naces or packing. Also, the scale 
flakes off the tools in air cooling. 
Another advantage of the steel in 
this application is its uniform 
hardness from surface to center 
in large sections. 

In the case of steels previously 
applied, failure of. the ring oc- 
curred when the strain exceeded 
the elastic limit of the steel. Even 
though the ring die is press-fitted 
into a 4-foot diameter hardened 
retainer ring having a hardness 
of 34 to 36 Rockwell C, the force 
exerted in the extruding operation 
stretches the die so that the inside 
diameter becomes too large for the 
close tolerance requirements of the 
cup. This must be held to 0.010 
inch of specified wall thickness. 

The hardness of the SAE 1010 
steel increases from about 60 to 
90 Rockwell B during the cold 
forming of the 14-pound 6-ounce 
slug. The resulting increase in 
mechanical properties in this and 
all subsequent operations meets 
specifications exactly and elimi- 
nates the need for a final heat- 
treatment of the finished nose. 


* 


Flame-Plating Aluminum 
Gives the Wear Resistance 
of Tungsten Carbide 


How to make a _ lightweight 
drive arm with high wear resist- 
ance posed a difficult design prob- 
lem to the Herman Nelson Divi- 
sion of the American Filter Co., 
Moline, Ill., manufacturer of air- 
craft heater mechanisms. Plastic 
inserts, high-alloy precision cast- 
ings, and machined high-alloy 
forgings were considered, but cost 
or weight made them impractical. 
The problem was solved by using 
a forged-aluminum part which had 
been plated with tungsten carbide 
by applying the Linde flame-plat- 


ing process. Light weight, low 
inertia, and high resistance to 
wear were advantages obtained. 


NOSE 


-.000° 


KNOCKOUT 


An unplated drive arm had an ex- 
pected service life of from 100 to 
300 hours. After flame-plating, the 
part exceeded the required 1000- 
hour mark. 


2 


Approximately 136,000,000 mo- 
tor vehicles have been produced in 
fifty-four years in the United 
States. 


Rocket projectile noses are cold-extruded from SAE 1010 
steel blank shown at right. Dimensions of tools employed 
for first stage in extruding are given at left. 
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SS wipest SELECTION OF STOCK SIZES EVER OFFERED! 


Now you can get HUNDREDS OF NEW STOCK SIZEs of Simonds high-grade, precision- 

_ ground tool and die steel . . . sizes that save you more time and money .. . sizes that 

». formerly were special but now are available from stock at regular prices. Now 
you can get ‘1001 sizes for 1001 uses’... with your choice of OIL or 
AIR Hardening type steel in 18” and 36” lengths. 


OIL HARDENING TYPE — Non-deforming, 
spheroidize-annealed for best machinability 
and consistently uniform hardenability — 
from Simonds’ own steel mill. Extra-smooth 
finish with all decarburization and surface 
defects removed. Wide hardening range. 
Individually packaged (18” and 36” lengths) 
with simplified heat treating instructions. 


AIR HARDENING TYPE — Non-deforming, 
spheroidize-annealed, 5% chrome — more 
wear-resistant yet easy to machine and heat 
treat with uniformly excellent results — 
another product of Simonds steel mill. De- 
carburization and surface defects removed. 
Wide hardening range. Individually pack- 
aged with heat treating instructions. 


Get full information ... NEW WALL CHART .. . and Immediate Delivery . . . from YOUR SIMONDS DISTRIBUTOR 


DIE STEEL 


SAW AND — co. 
For Fast Service Call your 


s 


Factory Branches in Boston, Chicago, San Francisco and Portland, Oregon « C-nadian Factory in Montreal, Oue. Complete Stocks 


Simond Divisions: Simonds Steel Mill, Lockport, N. Y. « Simonds Abrasive Co., Phila., Pa. and Arvida., Que., Canada DISTRIBU TOR 
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the discharge end of the machine. 8 
part, which is originally in vertical position, is 


to expose 


ater pump drills, mill, faces, 


al and ~ tap. drill holes. Production, 81 pieces 


laid horizontally ung | 
automatic | 


TOOL & ENGINEERING COMPANY 
3400 E LAFAYETTE, DETROIT 7, MICHIGAN 


(a Cede hon 


H-5 and H-6 
STANDARD AND HEAVY DUTY 


MACHINES 


-6 Machine Illustri 


t 


The NATCO Model B-33 light,sensitive 


multi-drilling and tapping machine 


shown at right is available in three 


feed arrangements: hand and foot © 
feed or combination hand and foot 
and air-oil feed; and air feed. These 


machines have adjustable spindle 


arrangement for different work set- 


ups and a large working table. They 


offer maximum production on light 


work where: super-sensitive opera 


; _ tions and high speed are important. 


NATCO H-5 and H-6 high speed 


sensitive multi-drillers and tappers 
are furnished in standard and heavy 


duty models with adjustable multi- 
spindle, fixed center spindle or slip 
spindle type heads. They are provided 
with change gears ‘and quick change 
speed mechanism for correct spindle 
_ Speeds. They will efficiently handle 
a wide range of small and medium- 
sized work and make possible mul- 
tiple drilling or tapping of small holes’ 
at minimum oust 


LIGHT, SENSITIVE 


MACHINE 


. 
Drilling, Boring, Facin and la — 
| AUTOMATIC TOOL COMPANY, INC., 
Reem 203, 642% Wi North Oak Pork DETRONM, 10138 W. 


CROWNED 
ROLLERS 


@ When a straight cylindrical roller bearing 
is under load, the highest stresses tend to con- 
centrate at the roller ends. Stresses may become 


excessive and cause early bearing failure. 
Crowned roller under full load 


Crowning is a Rollway grinding refine- Specie — stress uniformly distributed. 

ment that adds a long radius curve to the roller 

ends. This relieves the high stress areas — 

allows the rollers to take heavier loads and 

reduces the effect of slight shaft misalignment 

or deflection. Bearings can be load rated at 

substantially higher values — provide a Crowned Tru-Rol Bearings 

longer service life. available in the following type: 
Crowning is but one of the many 

engineering advances built into Roll- 

way Tru-Rol Bearings. Write for 

the complete story. Rollway 

Bearing Co., Inc.,Syracuse,N.Y. 


Carefully selected crown 
radius, varying from 20” to 
260”, provides proper re- 
lief f i 

ie Full Roller 
to which bearing will 


be subjected. 


Segmented Steel 
Retainer 


Stamped Steel Retai 
with Guide Lips 


New Rollway Tru-Rol Catalog fea- L L 
\ 


tures RBEC formula converted to 
simple nomogram. Send for your 
copy today. 


SALES OFFICES: Syracuse * Chicago * Toronto * Cleveland * Seattle * Philadelphia * San Francisco * Boston * Detroit * Pittsburgh * Milwaukee * Houston * Los Angeles 
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LOWER cOsT 


“We are very pleased with 
our H-P-M. For years we felt 
we could do as well as anyone 
on depth and severity of 
draw but H-P-M has certain- 
ly broadened our scope in 
this respect—and at lower 
costs.” 


Mr. Ralph F. Mueller 
Exec. Vice President 
General Metal Products Co. 


General Metal Products Reports Broadened Scope 
and Lower Costs with 700-ton H P M Hydraulic. 


Take a tip from one of the midwest’s largest 
metalworking specialists — H-P-M’s will 
reduce costs for you, too. Whether it’s draw- 
ing, forming, embossing, forging or other 
operations — large or small, deep or shallow, 
complex or simple — there’s an H-P-M for 
the job. You’ll find more and more work for 


your H-P-M with its fast cycle, all-hydraulic, 
automatic control and ease of die set-up. If 
obsolete equipment is hampering your pro- 
duction, call in the H-P-M field engineer for 
a close look at the most modern press equip- 
ment available. Broaden your scope with 
faster, more versatile H-P-M’s. 


Write today for Bulletin 5005. 


THE HYDRAULIC PRESS MFG. 


1042 Marion Road 


METAL WORKING PRESS ; PLASTICS MACHINES 
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IF YOU ARE STILL 
LOSING 20 MAN-HOURS 
DRIVING KEYS... 


THE NEW ERIE KEY DRIVER 


lefts you drive keys safely......in one man-hour 


STOP DRIVING A SPIKE WITH A TACK HAMMER! 
Now, when driving die and sow block keys in forge 
hammers, the new Erie Key Driver will do with two 
men in 15 minutes what used to take 5 men (don’t for- 
get the crane operator) several hours! Let Erie 
Foundry Co. show you how to save maintenance man- 
hours, eliminate wasteful down time, reduce accidents. 


THE NEW ERIE KEY DRIVER IS SAFE 


There’s no danger of ram end-swing, no glancing blows, 
minimum mushrooming of keys. Every Erie Key Driver 
blow is true. One user says, * “The incidence of personal 
injury and property damage has been reduced to a 
relatively negligible nature by using the very efficient 
Erie Key Driver.” 


*Name furnished upon request. 


Write for Bulletin No. 356 today 


ERIE FOUNDRY CO. ERIE.PA. 


THE GREATEST NAME IN FORGE HAMMERS 
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The savings made by DELPARK Filters in grinding operations 
is one of the outstanding developments in industrial cost reduc- 


tion. DELPARK Filters are saving industry more money than any 
other production line liquid filter. 

On grinding operations particularly, actual costs and savings 
pin point the importance of DELPARK coolant filtration in 
increased profits. 

Today there are more than 3,000 DELPARK Filters in use in 
American industrial plants. Here is added proof of the wide 
acceptance, and recognized importance of DELPARK filtration 
in industry. If your applications are coolant, quench oil or 
any of the other industrial liquid filtration problems, DELPARK 
engineers can help you. 


Backed by more than 40 years experience in industrial filtration 
problems. 


Del Pal 


_ INDUSTRIAL FILTRATION COMPANY, 15 INDUSTEIAL AVENUE, 


Delpark 


3 Based on $1754.55 


per filter savings shown 


in the 4-page brochure 
illustrated below 


GET THE FACTS AND FIGURES ON 
THIS TERRIFIC SAVINGS STORY. 


WRITE FOR THIS 4-PAGE BULLETIN. 


EBANON, INDIANA 


| 
4 
e 
~ 
P 
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Takes 2 inch cut in stainless 


Precision 


Manvfoctured by Greaves Machine Teel Company, Cincinnati, Oo, this No. 2H 
Pialn Milling Mochine is toking ¥2" slob milling shqiniess sheet in a. prominent 
West Coast plant. 


Greaves No. 2H Plain Milling Machines 
“factory-equipped” with Scully-Jones Precision Arbors 


On heavy slab milling cuts, it’s important that each tooth in 
the cutter take its share of the load. That’s why Greaves 
engineers specify Scully-Jones Style ‘‘B”’ precision built Arbors 
... the arbors that prolong tool life by eliminating runout, 
wobble, and chatter for efficient milling at maximum feeds and speeds. 
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steel... 


' Milling Arbor prolongs tool life! 


For fast, accurate milling at lower cost, it 
STYLE “B* ARBORS | la pays to use Scully-Jones precision built Arbors! 
hn. of | hiss You save tool life because your cutters 

a always run true, each tooth taking its share of 
the load. Arbor and pilot diameters are held 

to +.0000”, —.0005”. Faces of spacers and 

; / sleeves are ground and lapped parallel within 

.0002”. Taper shanks are ground to a finish 

of from 10 to 20 micro-inches, RMS, and are 

individually checked on light gages to assure 

a perfect fit in the spindle. 

You save tooling costs, too, because Scully- 
Jones Arbors are made to take a lot of 
punishment. Manufactured from steel 
forgings, they’re tough on the inside to provide 

STYLE "A" maximum strength and minimize vibration 
pilot end support, ... hard on the outside to resist nicking 
and wear. 

Call your factory-trained Scully-Jones 

Stondard sizes representative or distributor for fast service 
pac Ba a on milling arbors, adapters, sleeves, and 
and 50 NMTB- spacing collars . . . as well as other Scully-Jones 


“Precision Holding” Tools. 


When you buy or build a machine tool, 
make sure it’s equipped with Scully-Jones 
‘Precision Holding”’ Tools. 


SEUL L VY-JONES 


COLLARS for quick and — 
euttors save setup tine, “Precision Holding’”’ for holding precision 


Scully-Jones and Company, 1906 So. Rockwell St., Chicago 8, Ill. 


THERE'S A SCULLY-JONES PRECISION TOOL FOR EVERY HOLDING AND DRIVING NEED 


Floating Adjustable Safe-Torque ~ Drill and Tap Recessing 
Holders ioe Top Drivers Tap Drivers Chuck: T Drivers Tools 
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To find headings easily, look for capital letters at top of each page to denote locations. 


ABRASIVES 
See Discs, Abrasive 


ABRASIVES, HONING 
Soom Drill Co., 814 Chestnut St., Rockford, 


N. Y. 
we Sales Corp., 333 Nassau Ave., Brooklyn Neston Co., 1 New Bond St., 
N. Y. 
simonds Abrasive Co. 


Bridesburg, Philadelphia, Pa. 


ACCUMULATORS, Hydraulic 


American Steel Foundries, woe Engineering 
k Rd. and Tennessee 


Div., Pad 
Cincinnati, Ohio. 


ABRASIVE CLOTH, Paper and Belt ABRASIVES, Polishing, Tumbling, Etc. 
Carborundum Co., Buffalo Ave., Niagara Falls, Carborundum Co., Buffalo Ave., Niagara Falls, 
N. 


Worcester 6, 


Tacony and Fraley Sts., 


Ave., 


Baldwin-Lima-Hamilton Corp., Eddystone Div., 
Philadelphia 42, Pa. 

Bethlehem Steel Co. Bethlehem, P 

Farquhar, A. B., Div. Oliver Coons "142 North 
Duke St., York, Pa. 

Farrel- Birmingham Co., Inc., 25 Main St., 
Ansonia, Con 

Hydro- Co., 5764 Pike Rd., Rock- 


ford, Ill. 
-_ Erie Engrg. Corp., Kenmore Sta., Buffalo, 
Vickers, Inc., 1402 Oakman Blvd., Detroit, 


Watson-Stillman Co., Div. H. K. Porter Co., 
Inc., Roselle, 


AIR HOISTS—See Hoists, Air. 


AIR TOOLS—See Grinders, Pneumatic; 
Drills, Portable Pneumatic, Etc. 


ALLOY STEELS 


Allegheny Ludlum Steel Pittsburgh, Pa. 

Bethlehem Steel Co., Bethlehem re. 

Carpenter Steel Co., Reading, 

Crucible Steel Co. of y on Rigg “Oliver Bidg., 
Pittsburgh 30, Pa. 

Inc., 3113 Forbes St., Pittsburgh 


Republic Steel Corp., Union own Steel Div., 
Bidg. leveland 
Rygreon Joseph TJ & Son, ‘3558 W. 16th 
icago 
Div., 436 7th Ave., Pittsburgh, Pa. 
Wingeioce Alloys Steel Co., Latrobe, Pa. 


MULTIPLE-DISC 


* These compact, powerful, multiple- 
dise clutches are helping product en- 
gineers to reduce size and weight of the 
vital link between the driving and driven 
units of machine tools, lift trucks, over- 
head cranes and a wide variety of 
other production equipment. They 


readily fit into product designs, accom- 
modating great torque capacity within 

small size. Precision grinding insures 
perfect fit on the clutch shaft. Sym- 

metrical contours avoid drag that is 
caused by centrifugal force. 
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DOUBLE SINGLE 
TYPE APPLICATIONS 


ROCKFORD CLUTCH DIVISION 
& 410 Catherine Street, Rockford, Illinois, USA. 


Send for This 
Handy 


Shows typical 
installations of 
ROCKFORD 
CLUTCHES 
and POWER TAKE- 
OFFS. Contains diagrams 
of unique applications, 
Furnishes ca- 
pacity tables, 
dimensions 

complete speci- 


heelock, Lovejoy & Co., Inc., ‘Cambridge, 
ass 


ALLOY STEELS, High Temperature 


sag ee Inc., 3113 Forbes St., Pittsburgh 
, Pa. 


ALLOYS, Non-Ferrous 

American Brass Co., 25 Broadway, New_York. 

Haynes Stellite Div. Union Carbide & Carbon 
orp., 3 42nd St., New York, a ¥ 

Mueller — Bort’ ‘Huron 35, Mic’ 

Revere & Inc., 230 Ave., 
New York, N. 


ALLOYS, Zinc 
ney ow Zine Co., 160 Front St., New York, 


ARBOR PRESSES 
See Presses, Arbor 


ARBORS AND MANDRELS 


Brown & Sharpe Mfg. Co., Providence 

Chicago-Latrobe Twist Drill Works, a" 
Ontario St., Chica til. 

Cleveland Twist. | Co., 1242 E. 49th St., 
Cleveland, 

Cincinnati Milling ‘Machine Co., Oakley, Cincin- 
nati, Ohio. 

Danly Machine ialties, Inc., 2107 S$. 52nd 
Ave., Chicago 50, Ill. 

Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 

Gorton, George Mch. Co., 1110 W. 13th St., 
Racine, Wis. 

Jacobs Mfg. Co., West Hartford, Conn 

Kempsmith Machine Co., 1819 S. 71st S., 
Milwaukee 14 

Keo Cutters, 19826" Woodward, Detroit, Mich. 

National Tool Co., 11200 Madison Ave., Cleve- 


land, Ohio 
National Twist Drill & Tool Co., Rochester, 
(Continued on page 282) 
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...with BRYANT 


automatic internal grinders 


This grinding operation demonstrates how Bryant Grinders can be 
integrated into production lines for maximum efficiency. 

In this operation, four thrust bearing rings are ground internally, at 
one chucking, on a Bryant 2209D with hopper and stacker attachments. 
The rings (which have been ground on both faces in the previous operation) 
pass from an overhead conveyor into the hopper. The stacker then groups 
them in fours for loading by the automatic loading device. A clamp chuck 
holds the rings while they are ground — 520 per hour, at 100% efficiency, 
to 1.003/1.005”. .012” to .017” stock is removed—to the required 
20 micro-inch finish. Diamond sizing automatically controls the tolerance 
requirements. 

The discharge device then removes the rings from the chuck and 
places them on a second conveyor which carries them to the next operation. 

Bryant grinders offer you operating economy —as well as peak pro- 
duction rates. Their precise alignment helps ensure maximum accuracy 
' and minimum maintenance — factors that cut cost per piece. 

Write for our “Alignment” booklet. Ask, too, for a 
reservation card for our new sound, color movie “Alignment 
for Better Internal Grinding” — free showings arranged 
for engineering groups. 


chucking érinder co. 


SPRINGFIELD, VERMONT, U.S.A. 


Offices: Indianapolis + Cleveland + Chicago * Detroit «Mt. Vernon, N. Y. + Philadelphia 
Internal Grinders + Boring Machines + Internal & External Thread Gages * Granite Surface Plates 
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point is... 


HOW MUCH DOES IT COST 
NOT TO INVESTIGATE? 


Most diamond tools are similar in quality of 
diamonds used, precision manufacture and 
price; how do you determine which to buy? 
Ask yourself these questions: First, do I need 
a special tool designed for special application, 
or will a standard tool fit my needs and am | 
getting the most for the money spent on the 
dressing tools I now use or could my operations 
be improved. 

We are selling diamond tools but more im- 
portant we are selling the application of dia- 
mond tools. With your help we try to reduce 
costs by fitting the tool to the job. 

Perhaps we have never had the opportunity 
of working with you on your problem, but the 
experience we have gained in helping others in 
similar situations gives us a broader view point 
to help you with your problems and the basis 
on which to build our recommendations. 

Write us explaining your problems. Ask yourself this question: 
How much does it cost not to investigate? 


Christensen Diamond Tools 


CHRISTENSEN PRODUCTS 


Send for the new catalog of 


Christensen Diamond Tools 


Christensen Diamond Products 
1937 South Second West 
Salt Lake City, Utah 


[-] Send catalog. [_] Send catalog and contact me concerning 
recommendations of the application of your diamond tools in our 
plant. 

NAME 

ADDRESS 


CITY 
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Pratt & Madi a West Hartford 1, Conn 

Scully Jones, & €o., 1903 Rockwell St., Chi- 
cago 

Supreme Products, Inc., 2222 So. Calumet, 
Chicago 16 

Union Twist Brill Co., Athol, 

Wesson Co., 1220 Wosdword Bivd., 
Ferndale, Mich. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


BABBITT 


ntirg Brass & Bronze Co., Spencer and Cari- 
ton Aves., Toledo, Ohio. 

Johnson Bronze Co., New Castle, a 

Ryerson, Jos. T. & Son, 2558 W. 16th St., 
Chicago 18, 


BALANCING EQUIPMENT 

Anderson Bree, Mfg. Co., 1910 Kishwaukee St., 
Rockford, 

Casa Corp., 405 Lexington Ave., New York 17. 

Machine Co. (Static and namic), 

245 E. Washington 0, Wis. 

Kellen Tool Co., Grand Haven, Mich 

Morris Machine Tool Co., Inc., 946- ‘M Harriet 
St., Cincinnati 3, Ohio. 

Olsen, ie, Testing Maching Co., Philadel- 


ny Kurt & Inc., 205 E, 42nd St., New 
Yor 


Pope Machinery. Corp., Haverhill, Mass. 
Snyder Tool & Engrg. Co., 3400 E E. Lafayette, 
troit 7, Mich. 
Sundstrand Mich. Tool Co., 2531 llth St., 
Rockford, III. 


BALL BEARING TESTERS 
Micrometrical Mfg. Co. 321 S. Main St., Ann 
Arbor, Mich. 


BALLS 
Kennametal, Inc., Latrobe, Pa. 


BARS, Phosphor Bronze 


Bunting Brass Bronze Spencer and Carl- 
ton Aves., Toledo, 
Johnson Bronze Co., New. ‘Castle, Pa. 


BARS, Steel 

Allegheny Ludium Steel Corp., Pittsburgh, Pa. 

Bethlehem Steel Co., poe, Pa 

Carpenter Steel Co., ‘Reading, P 

Crucible Steel Oliver Bldg., 
Pittsburgh 30, 

arene 9113 Forbes St., Pittsburgh 


Republic Steel Corp., Union Drawn Steel Div., 
(Co Drawn), Republic Bldg., Cleveland, 


Site 

Ryerson Joseph Son, Inc., 2558 W. 16th 
St., Chicago 18, 

Timken Roller icles Co., Canton, Ohio. 

U. S. Steel Corp. (American Steel ‘& Wire Co. 
Div., Carnegie-illinois Steel Corp. Div., 
Columbia eo Co. Div., Tennessee Coa 
Iron & RR. Co. Div.), 436 7th Ave., Pitts- 


neelock, Lovejoy & Co., Inc., Cambridge, 


BASES, Machinery Welded 
Mahon, R. C., Co., 6565 E. 8 Mile Rd., Detroit 
34, Mich. 


BEARINGS, Babbitt 


Bunting Brass & Bronze Co., Sg and Carl- 
ton Ave., Toledo, Ohio. 

Johnson Bronze Co., New Castle, 

Co., 2410 W. 18th “Chicago 8, 


BEARINGS, Ball 

Ball & Roller Bearing Co., Danbury, Conn. 

Boston Gear Works, 3200 Main’ St., North 
Quincy, Mass. 

Fafnir Bearing Co., New Britain, Conn. 

Kaydon Engineering Corp., McCracken St., 
Muskegon, Mich. 

Link- “Belt C3. 519 N. Holmes Ave., Indian- 
apo 
Marlin-Rockwell Corp., 402 Chandler Blidg., 
Jamestown, 

New Departure Div., General Motors, Bristol, 


gs Ball Bearing Co., Nicetown, Philadelphia, 
Norma-Hoffman Bearings Corp., Stamford, 
Torrington Co., Torrington, Conn. 

(Continued on page 284) 
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HERE’S MORE 
FOR YOUR MONEY 


South Bend 9” Lathes represent far greater value 
than their moderate prices indicate. They are 
exceedingly accurate, quickly adaptable to a 
wide variety of work and built to give long, 
dependable service. These quality features can 
be offered because of the production economies 
resulting from volume manufacturing. 


We sincerely believe that they represent more 
actual dollar-for-dollar value than any other 
lathe made. Evidence of this lies in the fact that 
NEW CATALOG they have out-sold all others. You’ll be surprised 
the many places these lathes can be efficiently 
Drill Presses, 7” worked into your production plans. Now is the 
Bench Shapers and Pedestal Grinders. Ask time to have our distributor give you complete 


for Catalog 5406. information. 
(Prices shown are f.0.b. factory, less electrical equipment.) 


I PLEASE SEND INFORMATION CHECKED: 


Compared with our costs 


OUR PRICES ARE LOWER 


than they were back in 1941 
WAGES UP 


155% = | 49% 


9” and 10” 10” to 16-24” & 1” Collet 

= = BENCH LATHES FLOOR LATHES PRESSES TURRET LATHES 
Name Street_—__ 
Prices are aaah tied to costs. Costs 4 

are still rising. Buy now before in- 


creased costs necessitate higher prices. i City State— 
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x 3! Model Bench Lathe — 6 Speed 
me. 
3} 
° 
0 TOOL 7” BENCH 
GRINDERS suapers 
- | 
| 
OuTH ; 
Building Better Tools Since 1906 >» SOUTH BEND LATHE «© South Bend 22, Indiana ts J 


Product Directory 


HYDRAULIC 


Beat competition ... 
modernize shop facil- 
ities with an inexpen- 
sive replacement 
program, Costly milling 
and hand finishing are 
eliminated. 


Convert Your Machinery for 
Profitable Tool Room Work — 
or Mass Production ... . 


This sturdy Hydraulic Duplicator adapts quickly to small or 
large operations . . . tolerances are held to precision limits 
for master pattern and template work without constant check- 
ing. The Duplicator shuts off when straight machine operation 
is desired. 


Simplifies .. . 
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BEARINGS, Bronze and Special Alloy 


Bunting Brass & Serge, Con Spencer & Carl- 
ton Aves., Toledo, Ohi 
Haynes Stellite Div., Union Carbide & * secu 
orp., 30 E. 42nd’s t., 
Johnson Bronze Co., New Castle, P. 
Link-Belt Co., 2416 Vath $t., Chicago 8, 


BEARINGS, Lineshaft 

Fafnir Bearing Co., New Britain, Conn. 

ge 519 N. Holmes Ave., Indian- 
Orange Roller Bearing Co., Inc., Orange, N. J. 
Standard Pressed Steel Co., Jenkintown, Pa. 


BEARINGS, Needle 


Kaydon Corp., McCracken St., 
Muskegon, Mich. 

Grane es ller Bearing Co., Inc., Orange, N. J. 

Torrington Co., Torrington, “Conn. 


BEARINGS, Roller 


Ball & Roller Beari , Conn. 

Fafnir Bearing Co., onn. 

Hyatt Bearings Div., Harrison, N. J. 

Kaydon Engineering Corp., McCracken St., 
Muskegon, Mich. 

Link-Belt Co., 519 N. Holmes Ave., Indian- 
apolis nd. 

Marlin-Rockwell Corp., 402 Chandler Bldg., 
Jamestown, N. 

Bearings Corp., Stamford, 
onn. 

Orange Roller Bearing , 

Railway ae Co., Inc., 1 Seymour St., 
Syracuse, 

Timken Roller Bearing Co., aa Ohio. 

Torrington Co., Torrington, C 


BEARINGS, Self-Lubricating (Oilness) 


Bunting Brass & Bronze Co., Spencer and Carl- 
ton Aves., Toledo, Ohio. 
Johnson Bronze Co., New Castle, Pa. 


BEARINGS, Tapered Roller 

Kayden Engineering Corp., McCracken St., 
ion, Mich. 

Timken Roller Bearing Co., Canton, Ohio. 

Torrington Co., Torrington, ‘Conn. 


BEARINGS, Thrust 


Ball & Roller Bearing Co., Danbury, Conn. 
Boston Gear Works, 3200 Main St., North 


Fafnir Bearing Co., Britain, 

General Electric Co., Schenec nectady, N 

Kaydon Engineering Corp., +m St., 
Muskegon, ich. 

Link-Belt Co., 519 N. Holmes Ave., Indian- 
apolis 6, Ind. 

Marlin- Rockwell 402 Chandler Blidg., 
Jamestown, 

Nice Ball Bearing + ale Nicetown, Philadelphia, 


Pa. 
Norma-Hoffman Bearings Corp., Stamford, 
Conn. 


Orange Roller Inc., Ora N. J. 
Rollway pearing Syracuse 
Timken Roller earing jo Canton, Ohio. 
Torrington Co., Torrington, Conn. 


BELT SHIFTERS 
Standard Pressed Steel Co., Jenkintown, Pa. 


BELTING, Transmission 


Houghton F. L Co., 303 W. Lehigh Ave., 

Link. Belt Co., 356 S. Belmont Ave., Indian- 
apolis 6, Ind. 


(Continued on page 286) 
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¢ Contouring Die Sinking ¢ Boring 
RE 
: GET ALL THE FACTS WITHOUT OBLIGATION a 
Automotive Se rvice. Tools Inc. 


AIR engineering at work 
REPORT No. 4400.05 


Running Ten Nuts at a Crack... 
SAVES $12,000 a year ! 


This large auto manufacturer formerly used two % 
ton presses to position a differential carrier in the 
. rear axle housing. Then the ten %’’ nuts were run 
individually. Only experienced operators could 
: control torque so that it met specifications. Natu- 
rally the engineers wanted to eliminate the press 
operation and improve torque control. 


AIR engineering by Ingersoll-Rand provided the 
answer and saved $12,000 a year. A 10-Spindle 
Multiple Nut Runner is now suspended over the 
moving conveyor. The differential carrier is hand 
set on the housing, and dropped to within %’’ of 
its final location. The 10-spindle nut runner 
quickly and accurately draws it into final position 
as it runs all 10 nuts at once . . . and to the required 
50 ft. Ibs. torque. The press operation is elimi- 
nated, and simultaneous running of the nuts 
eliminates binding. 


Ingersoll-Rand 
Multiple Nut Run- 
ner runs 10 nuts at 
once, all to exact 
torque. 


If you are in any way responsible for cutting costs 
in your plant, write us on your company letter- 
head, and we will arrange for you to see I-R’s 
confidential manual of on “AIR 


ing at work’’. 


Ing Rand 


11 Broadway, New York 4, N.Y. 


AIR engineering Manual 
Don't miss over 100 
interesting case history 
applications of AIR 
engineering in this 
confidential manual. 
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De LEEUW 


AUTOMATIC CHUCKING 
MACHINES 


perform one to three 
operations in sequence 
or simultaneously 


More completely finished parts 
at the end of the day with no 
partly finished pieces lying 
around is the regular accom- 
plishment of Goss & De Leeuw "1- 
2-3" chuckers. It means complete 
finishing on one, two or three 
ends simultaneously or in se- 
quence without tool resetting, 
rechucking or parts handling. 
Machining operations may in- 
clude boring, facing, turning and 
threading. 


Change over from job to job is simple. 
Cost-cutting is assured on long or short 
runs. Goss and DeLeeuw Chucking Ma- 
chines are the only standard machines 
of their type which operate the “1-2-3” 
way to reduce costs per piece and step 
up the number of pieces per hour. 


Investigate the opportunities offered by these machines on 
your production by sending samples of your work for time and 
cost estimates—Ask for illustrated descriptive literature. 


and peLEEUW 


MACHINE COMPANY, KENSINGTON, CONN., U.S.A 


BENCHES, Work, and Bench Legs 
Standard Pressed Steel Co., Jenkintown, Pa. 


BENDING MACHINES, Angle Iron, 
Plate, Etc. 
Consolidated Corp., 565 Blossom 


Rd., Rochester, N 
Hannifin Corp., 501 x Wolf Rd., Des Plaines, 


Verson Allsteel Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, Ill. 


BENDING MACHINES, Hydraulic 


American Steel Foundries, Elmes Engrg. Div., 
Pad — Rd. and Tennessee Ave., Cincinnati, 


Ohi 

Baldwin- Lima- Heston Corp., Eddystone Div., 
Philadelphia 4 

Bethlehem Steel Co., Bethlehem, Pa. 

Buffalo Forge Co. 490 Broadway, Buffalo, 


Chambersburg Bi. Co., Pa. 
Farquhar, iv. Oliver Corp., 142 North 

Duke Yor 
Corp., 5. Wolf Rd., Des Plaines. 


Hydraulic Press Mfg. Co., 30 Lincoln Ave., 
Mt. Gilead, Ohio. 
= a Engrg. Corp., Kenmore Sta., Buffalo, 


Niagara Machine & bg! Works, 683 North- 
land Ave., Buffalo, 

Verson Allstee! Press ‘93rd St. & S. Ken- 
wood Ave., Chicago, ii 

Watson-Stillman Co., Div. H. K. Porter Co., 
Inc., Roselle, N. J. 


BENDING MACHINES, Pipe 
Forge Co., 490 Broadway, Buffalo, 


Watson- Div., H. K. Porter Co., 
Inc., Roselle, N. J. 


BLAST CLEANING EQUIPMENT 

Modern Ind. anges. Co., 14230 Birwood Ave., 
Detroit 4, Mic 

walls al orp., Hagerstown, Md. 

Corp., 333 Nassau Ave., Brooklyn 


BLOWERS 
ed Forge Co., 490 Broadway, Buffalo, 


Ingersoll-Rand Co., Phillipsburg, N. J. 
Standard Electrical’ Tool Co., 2488-90 River Rd., 
Cincinnati, Ohio 


BLUING LAYOUT 
Dykem Co., 2303P. N. St., St. Louis 6, 


BOILER TUBES 

Bethlehem Steel Co., Bethlehem, Pa. 

Republic Steel Corp., Steel and ruins Div., 
epublic Bidg., Cleveland 1, Ohi 

Ryerson, Joseph i. Son, Inc., 2558 W. 16th 
St., Chicago 18, “Ml 

U. S. Steel Corp., National ase Co., Div., 
436 7th Ave., Pittsburgh, 


BOLT AND NUT MACHINERY 


Ajax Mfg. Co., Euclid, Cleveland 17, Ohio 
Hill Acme Co., 1201 W. 65th St., Cleveland 2, 


Landis Machine Co., Inc., Waynesboro, Pa. 

National Machinery C2, “Tiffin, Ohio 

gen? ig Machine Co., New Britain-Gridley 
. Div., New Britain, Conn. 


BOLTS AND NUTS 
Allmetal at Products Co., Inc., 821 Stewart 


Ave. nCi Stainless Steei on! 
Bethlehem Steel Ce! 


Acme Co., 170 Tete St., Cleve- 

and 

Ottemilien” W. H., & Co., York, Pa. 

Republic Steel ‘Corp., Bolt & Nut Div., 
epublic Bl Cleveland 1, Ohio. 

Russell, Burdsall & Ward Bolt Nut Co., 100 
Midland Ave.,. Port Chester, N. Y. 
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iGoss 
‘TO CUT PRODUCTION COSTS... 
OELEEUW 


MACHINE 


Performs Multiple Operations on Automchbile Housings 


COMB. SEMI. FIN. BORE 165 & 3.249 & 2.861 DIAS. 
COMB. SEMI. FIN. BORE: 425 THRU BOTH WALLS 


“Whatever Your Specific Biv. 
Job Problem, Consult : 
Doker Engineers. Write NC., TOLEDO, OHIO. 
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B Product Directory 


Chieago-Latrobe 


W. ONTARIO STREET, CHICAGO 10 


ORILLS ¢ REAMERS © COUNTERSINKS ¢ COUNTERBORES © CARBIDE TOOLS SPECIAL TOOLS 


BOOKS, Technical 
es Press, 148 Lafayette St., New York 


Lincoln Electric Co., 22801 St. Clair Ave., 
Cleveland, Ohio. 


BORING AND DRILLING MACHINES 


Baker Bros., aon Sta. F, P. O. Box 101, 
Toledo 10, Ohi 

Baldwin-Lima- Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohi 

Barnes. Drill Co., 814, Chestnut, Rockford, Il. 

Barnes, W. F. & John, Co., 201 S$. Water St., 


Bullard Co., Brewster St., oe 2, Conn. 

Canedy- -Otto Div. Cincinnati Lathe & Tool Co., 
Oakley, Cincinnati, Ohio. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 


, Mich. 
Foote-Burt Co., 1300 St. Clair Ave., Cleveland 


8, Ohio. 

In Mch. Co., 2442 Douglas St., 
ockfor 

Millholland, W. K. 6402 West- 

Modern Ind. E Birwood Ave., 
Detroit 4 Mich: 

Moline Tool Co., 102 20th st. Moline, III. 

Morris Machine Tool agg nc., 94 6-M Harriet 
St., Cincinnati 3, Ohi 

National Acme Co., 170 E. 131st St., Cleve- 
land, 

See Tool & Engrg. Co., 3400 E. Lafayette, 

troit 7, Mich. 


BORING AND TURNING MILLS, Vertical 

American Steel Foundries, King Mch. Tool 
Div., Paddock Rd. and Tennessee Ave., 
Cincinnati, Ohio 

Co., 1700 Stratford Ave., Strat- 
‘ord 

Bullard St., Bridgeport 2 

Cosa Corp., "405 Lexington Ave., New York 17 


N. 
Ex 1200 Oakman Blvd., Detroit 
Giddings, & & Lewis Machine Tool Co., Fond du 
Orban; Kurt & Co., Inc., 205 E. 42nd St., New 
N. Y. 


Sn der Too! & Engr Co., 3400 E. Lafayette, 


BORING BARS 

Apex Tool & Cutter Co., Inc., 237 Canal St., 
Shelton, Conn. 

at he Bros. Tool Co., 5200 W. Armstrong 

hicago, Ill. 

Bullard Co., Brewster St., Bridgeport 2, Conn. 

Carboloy Dept., General ‘Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 32, "Mich. 

Davis Tool Giddings Lewis 
Machine Tool Co., Fond 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 


, Mich. 
a) Sterling, Inc., 3113 Forbes St., Pittsburgh 
Golring | Tool Co., 21225 Hoover Rd., Detroit 
Ingersoll Mch. Co., 2442 Douglas St., 


Fool Corp., 1938 Thomas St., Mead- 

ville, 

Sculty-Jones & Co., 1903 Rockwell St., Chi- 
cago 8, 

ag Engineering Co., Frankenmuth 2, 


wie, ts H. & Co., 400 Vulcan St., Buffalo 


BORING, DRILLING AND MILLING 
MACHINES, Horizontal 
(Floor, Planer or Table Types) 


Cincinnati Gilbert Machine = Co., 3366 
Beekman St., Cincinnati 23, 

Cosa Corp., 405 Lexington New York 17. 

Espen-Lucas Machine Works, ‘Front St. and 
Girard Ave., Pa. 

Corp., 120 Oakman Bivd., Detroit 


Giddings Lewis Machine Tool Co., Fond du 
ac, Wis. 
Grey. G. A., Co., Woodburn Ave. and Penn. 
R., Evanston Cincinnati, Oh 
In Milling Co., Douglas 
Luces Men’ N 
ucas Mch. Tool lew Brit ‘A h. 
12302 Kirby Ave. 
achine 
field Blvd., lis Ind 6402 West 
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DISTRIBUTOR for fast delivery and service... 
peut Ss Consult him on your technical problems, too. 
: _ Through his close relation with our factory, he 
| | THE CHICAGO-LATROBE DISTRIBUTOR IN YOUR AREA. OVERNIGHT SERVICE ANYWHERE 


Start with 
seamless tubing 


instead 


of bar stock es 


y 


Save steel, machining time! 


HEN you make hollow parts from bar stock, you 

waste time boring the center hole—you waste 
steel because you have to throw away the chips you 
bore out. Why not do it the easy, economical way? 
Start with Timken® seamless tubing. The hole’s already 
there! Finish boring is often the first production step. 
You cut machining time—get more parts per ton of steel. 


With Timken seamless tubing, your machine tools 
are more productive. Screw machine stations normally 
used for drilling can be released for other jobs. You get 
added machine capacity without additional machines. 


To make sure you save even more steel, our engineers 


YEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH Ses Tea 


will study your problem and recommend the most eco- 
nomical tube size for your hollow parts job, guaran- 
teed to clean up to finish dimensions. 


You also get the highest internal quality with Timken 
seamless tubing. The piercing process by which it’s 
made is basically a forging process. Result: a uniform 
spiral grain flow for greater strength and a refined 
grain structure which brings out the best quality of the 
metal. And the Timken Company’s rigid control keeps 
the quality uniform from tube to tube and heat to heat. 
The Timken Roller Bearing Company, Steel and Tube 
Division, Canton 6, Ohio. Cable address: ““ TIMROSCO”’. 


Fine Alloy 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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Product Directory 


ls of accuracy 
y complete ? 


Several Ames Long Range Dial Indicators with plain bearings are currently 
giving an amazing demonstration of performance and endurance under 
test. Several Model 282 Indicators, selected at random from our stock, still 
have their original accuracy—after more than 16,000,000 cycles each, at 
240 strokes a minute, 9 hours a day. 


This outstanding record is made possible by Ames’ use of simple basic design, 
highest quality materials, ragged construction . . . and expert craftsmanship. 


How many more cycles will these Ames indicators complete? 


If you would ell to have 

; our recommendations on 

128 Caliper your measurement problem, 

send blueprints specifi- 

cations. And ask for your 

\ free copy of our catalog on 

Ames micrometer dial indi- 
cators and gauges. 


Modern Ind. cngre. Co., 14230 Birwood Ave., 
Detroit 4, Mi 

Morris Machine. Tool Sg Inc., 946-M Harriet 4 
St., Cincinnati 3, : 

Orban Kurt Ld Co., inc, “205 E. 42nd St., New 


Sn or Tool & Engr Co., 3400 E. Lafayette, 
Betroit 7, 


BORING HEADS 


Apex Tool & Cutter Co., Inc., 237 Canal St., 
Shelton, Conn. 

Davis Boring Tool Div., Giddings & Lewis sj 
Machine ve: Co., Fond du Lac, Wis. bd 

Gairing Tool Co., 21225 Hoover Rd., Detroit 


32, Mic! 

Ingersoll “Milling Mch. Co., 2442 Douglas St., 
ockTor 

McCrosk stool! Corp., 1938 Thomas St., Mead- 


ville, 
Millholland, W. K., Machinery Co., 6402 West- 
field Blvd., Indianapolis 5, Ind. 
Mummert-Dixon Co., Hanover, Pa. 
Taft-Peirce Mfg. Co., Woonsocket, R. I. . 
Engineering Co., Frankenmuth 2, 
ic 
Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 


BORING MACHINES 


Bryant Chucking Grinder Co., Springfield, Vt. 

Chandler Tool Co., 514 Ohio Ave., Muncie, Ind. 

Corp., “1200 Oakman Bivd., Detroit 
ich 

Heald Machine Co., 10 New Bond St., Worces- 


r 6, Mas: 
Millholland: W. 6402 West- 
field Bivd., indianapolis 5 
Modern Ind. ‘Engrg. Co., 13530" Birwood Ave., 
Detroit 4, Mich. 
National Automatic Tool Co., Inc., S. 7th and | 
N. Sts., Richmond, Ind. 
New Britain Mch. Co., New Britain-Gridley 
ch. Div., New Britain, Conn 
Simplex Machine Tool Corp., 4528 W. Mitchell 
St., Milwaukee, Wis. 


BORING MACHINES, Jig 
American 5 Sip Corp., 100 E. 42nd St., New York 


Cincinnati Bickford Tool Co., 3220 Forrer Ave., 
Cincinnati, Ohio. 

Cleereman Mch. Tool Co., Green Bay, Wis. 

Cosa Gorp., 405 Lexington Ave., New York 17, 


Fosdick Mch. Rm Co., 1638 Blue Rock, Cin- 
cinnati 23, 

Hirschmann ‘ou “cart, 30 Park Ave., Man- 
hasset, N. Y 

Kearney Trecker Corp., Wis. 

Moore Special —— Co., Inc., 724 Union ‘Ave., 


Bridgeport, Con 
Kurt Co, “Inc., 205 E. 42nd St., New 
Yor! 


Pratt & Whitney, wrest Hartford 1, Conn. 
Scherr, George Inc., 200 Lafayette St., 


BORING TOOLS . 


American Steel Foundries, King Mch. Tool Div., 
se Rd. and Tennessee Ave., Cincinnati, 


hoon “Fool & Cutter Co., Inc., 237 Canal St., 


Shelton, Conn. - 
Tool Co., 5200 W. Armstrong 
icago A 
Beaver’ Tool & ineering Corp., 2850 


E 

Rochester Rd., Box 429, Royal Oak, > 
Bullard Co., Brewster St., Bridgeport 2, Conn. 
Carboloy Dept., General Electric Co., Box 237 

Roosevelt Park Annex, Detroit 32, Mich. 
Davis Boring Tool Div., Giddings Ne Lewis 

Machine Tool Co., Fond du Lac 
Ex-Cell-O Corp., 1200 Oakman ive. Detroit 


, Mich. 

Firth Sterling, Inc., 3113 Forbes St., Pittsburgh 
, Pa. 

Gairing Tool Co., 21225 Hoover Rd., Detroit, 
ich. 

oe & Lewis Mch. Tool Co., Fond du Lac, 


— ee Co., 14400 Woodrow Wilson, De- 

roi 

Haynes Steliite Div., Union Carbide & Carbon 
orp., 30 E. 42nd York, N. Y. 

Kennametal, Inc., Latrobe 

MeCrosky Tool Corp., 1938 eens St., Mead- 
ville, Pa. 


(Continued on page 292) 
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ove? 

over 16,900,00 | 

; Ames No. 2 Dial Comparator Ames No. 552 Dial Micrometer . 
. gr. of Micrometer Dial Gauges e Micrometer Dial Indicators Po 
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machines of 


great performance 
use the most dependable 
oiling system 
ever developed 


A Model 50 Madison-Kipp Lubricator installed 
asoriginal equipment ona Model 848 Barber- 
Greene Asphalt Mixing Plant manufactured 
by Barber-Greene Co., Aurora, Illinois. 


. .. by the measured drop, from a Madison-Kipp Lubricator is the most 


dependable method of lubrication ever developed. It is applied as original 
equipment on America’s finest machine tools, work engines and compressors. 
You will definitely increase your production potential for years to come 
by specifying Madison-Kipp on all new machines you buy where 
oil under pressure fed drop by drop can be installed. 


There are 6 models to meet almost every installation requirement. 


MADISON-KIPP CORPORATION 
203 WAUBESA STREET +* MADISON 10, WIS., U.S.A. 
© Skilled in Die Casting Mechanics © Experienced in Lubrication Engineering © Originators of Really High Speed Air Tools 
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Metal Carbides Corp., Youngstown 


cago 8, 
Super Tool aa, 21650 Hoover Rd., Detroit 13, 
Mich, 


Union Twist Drill Co., Athol, M 
Universal Engineering Co., 


Mich. 

Wesson Co., 1220 Wocdward Heights Bivd., 
Ferndale, Mich. 

& Co., 400 Vulcan St., Buffalo 
7, N. 


and Bending 
We Co., 1375 Raff Road, S. W., 
io. 
Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, 
Cleveland Crane & Engrg. Co., Wickliffe, _ 
Columbia Div., Lodge & Shipley Co., Hamilton 


Ohio 

Dreis & Krump Mfg. Co., 7416 Loomis Blvd., 
Chicago 36, 

Ferracute Co., Bri N. J 

Verson Allsteel Press Co., 93rd St. and S. Ken- 
wood Ave., Chicago, th 

Watson- Stillman Co., Div. H. K. Porter Co., 
Inc., Roselle, N. 


BROACHES 

ba a Broach & Mch. Co., Ann Arbor, 

Carboloy Dept., General Electric Co., Box 237, 
Park Detroit 32, Mich. 

Colonial Broach Co., P. O. Box 37, Harper Sta., 
Detroit, Mich. 

duMont ‘Corp. (Hand, for Keyway cutting) 
Greenfield, Mass. 

Ex-Cell-O Corp., 1300 Oakman Bivd., Detroit 


32, Mich. 
Lapointe Mch. TI. Co., Tower St., Hudson, 


National an & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, Mich. 

Zagar Tool, Inc., 24000 Lakeland Bivd., Cleve- 
land 23, io. 


BROACHING MACHINES 


sar 1 Broach & Mch. Co., Ann Arbor, 

ic! 

Cincinnati ot Cincinnati, Ohio. 

Colonial Broach Co., Box 37, Harper Sta., 
Detroit, Mich. 

Consolidated oars Tool Corp., Rochester, N. Y. 

Foote-Burt Co., 130 St. Clair Ave., Cleveland 


8, Ohio. 
Lapointe ‘Mch. TI. Co., Tower St., Hudson, 


Zogor Tool Inc., 24000 Lakeland Blivd., Cleve- 
land 23, Ohio. 


BRONZE 


22% MORE Bronze Co., Spencer and Car!- 
New. Castle 


oh 
HOLDING sae Bross Cor Bort Huron 35, Mich. 


4 Mfg. Co., 5401. Hamilton Ave., Cleve- 
and 

Fine poles per- Pittsburgh, Plate Glass Co., Brush Div., Balti- 

mit holding 

small work 


BUFFERS 
Black & Decker 


This extra margin of holding ree 

it, Wis 
power holds an extra margin of ' seat, Electrical Tool Co., 2488-90 River Rd., 
profit for you! 


Get details, DEPT. M-15 BULLDOZERS 
Ajax Mfg. Co., Cleveland 17, Ohio. 
Regecest Magna-Lock as original : American Stee! Foundries, Elmes Engrg. Div., 
pment on yo 
eq your new machines Baldwin-Lima-Hamilton Corp., Eddystone Div., 
Philadelphia 42, Pa. 
Chambersburg Engrg. Co., Chambersburg, Pa. 
Lake Erie erate Corp., Kenmore Station, 
Buffalo ¥. 
Verson Aliste! Press Ce, 93rd St. & S. Ken- 


wood Ave., Chicago 
Watson-Stllman H. K. Porter Co., 


lack CORPORATION Rea, 
f Magnetic Chucks ond. BURS 

See Files and Burs, Rotary 
, (Continued on page 294) 
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Mfg. Co., E. Penna. Ave., 
Towson, Md. (Portable Elec.). 
y Delta Power Tool Div., Rockwell Mfg. Co., 
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POWER UNIT POWER UNIT 


EXCLUSIVE BAUSH TRANSFER FEATURES. 
Either mechanical er 
+ individuality of each mackie. 


2. Acterate leveling ene machine to on- 
other not lkecortent. 

3. Sash mechine bas individwal cloctrical 
panel. Simple wey-type machine. 

4. Gas e¢ more schines be added to 
line if more operations are desired. 


5. Line ¢au be broken on! egtematic index, 
checking, roll-over Gxtures added. MINIMIZE Labor Costs 


& Give maximum predvcion with wdaimunm 


maintenance. MAXIMIZE . . . Production 


7. Readily “depted to astometion. 
This 22-station automatic transfer — designed for specific oper- 
ations on o new ¥-8 engine — is another example of Boush 
ingenuity and “know-how” in machine foo! construction. 
Transfer consists of 22 stations with 5 complete machine 


US sections with 14 Model Leadscrew Units and 2 Hydraulic 
A Units. 


MACHINE TOOL CO. There are five 4-position Trawsfer Sections with orch 


SPRINGFIELD 7, MASSACHUSETTS fixtures and bushing plates —2 checking fixtures — power wnits 
ior transfer -- hydraulic logaiing and clamping of cart and 
16 Fixed Center Ball Beoring Heods having o total of 103. 
spindles to complete 12,600 operations to drill, caren, 
chamfer ond ream 120 — blocks por hour. 
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@ perfect DRILL balance 
@ positive DRILL accuracy 
@ longer DRILL life 

© greater DRILL economy 


@ faster DRILL cutting Or 


YA 
YA 
y 


BE WiSt - 
OLIVER/ZE 


MODEL {21 MODEL 


OLIVER DRILL POINTERS uniformly machine grind all drills to 
a perfect balance — each lip of the drill doing equal work. 
Because the unique OLIVER feature provides the only scien- 
tifically correct and theoretically perfect drill point each drill 
lasts from 2 to 3 times longer than ordinary hand-ground drills. 


Drills machine ground the OLIVER way cut faster. and more 
accurately . . . produce more perfect holes. Avoid costly lags 
in production schedules by eliminating excessive drill break- 
downs and dull drill slowdowns. Improve the wearing life of 
your drills . . . at the first sign of dullness remove them and 
machine sharpen them . . . with an OLIVER DRILL POINTER. 


No. 510 for drills 4” to 3”—2-3-4 flute. Variable clearances. Vari- 

able point angles. Automatic operation. 

No. 21 Oliver Bench Grinder. Hand operated for Drills No. 57 

to 2". Right hand, with an improved point. Attachments are avail- 

able for grinding oil hole drills, left hand and other special points. 
Write for our free Booklet et 

“How To Produce More Holes With Your Drills” 


See our cotalog in Sweet's Directory 


BUSHINGS, Brass, Bronze, Carbide, Etc. 


Boston Gear Works, 3200 Main St., North 
Quincy, Mass. 

Bunting Brass & Bronze Co., Spencer and Carl- 
ton Aves., Toledo, Ohio. 

Haynes Stellite Div., Union Carbide & Carbon 
orp., 30 E. 42nd "st., New York. 

Johnson Bronze Co., New Castle, Pa. 

Kennametal, Inc., Latrobe, Pa. 


BUSHINGS, Hardened 


Colonial Bushings, Inc., 31780 Groesbeck Hwy., 
Fraser, Mich. 

Danly Mashing Specialties, Inc., 2107 S. 52nd 
Ave., Chicago 50, Ill. 

Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 


icn. 
Leland-Gifford Co., 1025 Southbridge ‘St., 
Mass. 
U. | S. Steel Co., Inc., 436 7th Ave., Pittsburgh, 


Us Too Co., Inc., 255 N. 18th St., Ampere, 


BUSHINGS, Jig 


Capone Inc., 31780 Groesbeck Hwy., 

raser 

Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 
32, Mich. 


Universal Engrg. Co., Frankenmuth, Mich. 


CABINETS, Tool 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, III. 


CALIPERS 


Ames, B. C., & Co. (Dial), Waltham 54, Ny ae 

Brown & Sharpe Mfg. Co., Providence 

Lufkin Rule Co., Hess Ave., —, “Mich.” 

Millers Falls Co., Greenfield, 

Scherr, George, "Co. Inc., 500° Lofayette 
New York 12, N. Y. 

Starrett, The L. S., Co., Athol, Mass. 

Taft-Peirce Mfg. ‘Co., Woonsocket, 


CAM CUTTING MACHINES 
cae Corp., 405 Lexington Ave., New York 17, 


Fellows Gear Shaper Co., Springeld, Vt. 

Frew Machine Co., 121 East Luray St., Phila- 
delphia 20, Pa. 

iinetenenn Co., Carl, 30 Park Ave., Man- 
hasset 

Pratt & Whitney, West Hartford 1, Con 

Sunstrand Machine Tool Co., 2531 Tith Si, 
Rockford, 


CAM MILLING AND GRINDING 
MACHINES 


Co., 1700 Stratford Ave., Strat- 

or’ 

Cincinnati Milling Machine Co., Oakley, Cincin- 
nati, Ohio. 

Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, N. Y. 

Landis Tool Co. ., Waynesboro 

Kurt Inc., 205 tind St., New 
Yor 


Co., Waterbury, Conn. 


CAMS 
Clee Srare. Co., Inc., 760 S. 13th, Newark 3, 


Hartford Special Mchry. Co., 287 Homestead 
St., Hartford, Conn. 
Rowbottom Machine Co., Waterbury, Conn. 


CARBIDES, TANTALUM, 
TITANIUM AND TUNGSTEN 


pee Ludium Steel Corp., Pittsburgh, Pa. 

Carboloy Dept., General Electric > Box 237, 
Roosevelt Park Annex, Detroit 32, Mich. 

Firth Sterling, Inc., 3113 Forbes St., Pitts- 
burgh 30, Pa. 

Kennametal, Inc., Latrobe, Pa. 

Metal Carbides Corp. , Youngstown, Ohio. 

ner hoa Co., 21 50 Hoover Rd., Detroit 13, 

ic 

Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, Mich. 

Wesson Metal Corp., Lexington, Ky. 


— Carbide Tool Corp., 1340 W. Vernor 
Hwy., Detroit 1, Mich. 


CASEHARDENING FURNACES 
See Furnaces, Heat-Treating 


(Continued on page 296) 
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AUTOMATIC DRILL GRINDERS 
OLIVER INSTRUMENT CO. 
alo MAUMEE + ADRIAN, MICHIGAN [ACE MILL GRINDERS 
DIE MAKING MACHINES 


BROACHING 
MACHINES 


Detroit Broach is building the finest in 
broaching machines . . . machines that are 
designed to make easy the broaching of 

today’s ‘‘miracle metals.” All of the ex- 
perience and knowledge obtained from 
many years as a pioneer and leader in 
the design and manufacture of broaching 
tools has gone into the development of 
these ‘“‘years ahead”’ machines. 


Detroit broaching machines are sturdy 
and rugged in construction . . . de- 
signed to withstand high broaching 
speeds in the toughest of metals. The 
complete line is available in a wide 
range of sizes with strokes from 6" to 
100”. Many advanced engineering 
features are incorporated, such as oil- 
i gear hydraulic equipment, automati- 
; cally adjusted shuttle tables and pre- 
cision slides. 


COMPLETE BROACH SERVICE 


For many years specialists in broaches 
and broach tooling exclusively, Detroit 
has unmatched experience and facili- 
ties to offer for broach tooling also. 
Thus, you can place complete respon- 
sibility for your entire broach needs in 
the hands of one competent organiza- 
tion. The result is consistently greater 
i production economy, efficiency and 
precision. 


COMPANY 


ROCHESTER, MICHIGAN 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


* 
7 
j 
: 
> 
2 
100" stroke. Machine was design i 
with complet » too 
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all these 
ADVANTAGES! 


ty 


vi MASS PRODUCTION 
ECONOMY -— Large or small, you get 
the benefits of high production rates 
and big volume output at FAIRFIELD 
—the place where fine gears are pro- 
duced to meet your specifications 
EFFICIENTLY, ECONOMICALLY! 


vi QUALITY PLUS—There is no finer 
recommendation for the quality of the 
product you sell than to be able to 
say that it is "EQUIPPED WITH 
FAIRFIELD GEARS!” 


vi DEPENDABLE SOURCE 

OF SUPPLY—For more than thirty-five 
years, Fairfield has served as a depend- 
able, efficient supplier of precision- 
made, automotive type gears for leading 
builders of construction, agricultural, 
industrial, marine, and automotive 
equipment. 


[vj COMPLETE PRODUCTION 
FACILITIES — Fairfield offers unexcel- 
led facilities in a new and ultra-modern 
plant for producing finest quality Spur, 
Herringbone, Spiral Bevel, Ground 
Tooth Spiral Bevel, Straight Bevel, 
Conifiex Bevel, Hypoid, Zerol, Worms 
and Worm Gears, Splined Shafts, and 
Differentials to your specifications. 


vi ENGINEERING SERVICE — 
Fairfield engineers are qualified to make 
expert recommendations on your gear 
production requirements. Take advan- 
tage of the service offered. Your inquiry 
will receive prompt attention. 
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FAIRFIELD 
MANUFACTURING CO. 


2331 South Concord Road @ Lafayette, Indiana 


SFine Gears Made to Order 


Send for a copy of this illustrated bulletin describing 
Fairfield’s facilities for making gears. 


CASTINGS, Aluminum, Brass, Bronze, 
Magnesium, Etc. 

Baldwin-Lima-Hamilton Corp., Eddystone Div., 
Philadelphia 42, Pa, 

Bethlehem Steel Co. (Brass and Bronze only), 
Bethlehem, Pa. 

Bunting Brass & Bronze Co., Spencer and Carl 
ton Aves., Toledo, Ohio. 

Mueller Brass Co., Port Huron 35, Mich. 


CASTINGS, Die 


American Brass Co., aay 20, Conn. 

Lehigh Inc., 1500 Lehigh Dr., 
Easton 

Kipp Corp., Madison, Wisc. 


CASTINGS, Iron 


Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio 

Bethlehem Steel ‘Co., “Bethlehem, Pa, 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Chambersburg Engineering Co., Chambersburg, 


Pa 

Lehigh Inc., 1500 Lehigh Dr., 
ast 

Link- Belt’ ag 180 W. Duncannon Ave., Phila- 
delphia 20, Pa. 


CASTINGS, Steel, Alloys, Etc. 

Allegheny Ludlum Steel Corp., ae. Pa. 
Bethlehem Steel Co., Bethlehem 

Birdsboro Steel Fdry. & Mch. "Co., Birdsboro, 


Pa. 

Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 

Haynes Stellite Div., Union Carbide & Carbon 
orp., 30 E. 42nd St., New York. 

Lebanon Steel Foundry, pt. J, Lebanon, Pa. 

Link-Belt Co., 180 W. Duncannon Ave., Phila- 
delphia 20, Pa. 

U. S. Steel Corp., Columbia Steel Co., Div., 
436 7th Ave., Pittsburgh, Pa. 


CEMENT, Disc Grinding Wheel 
Walls ee Corp., 333 Nassau Ave., Brooklyn 


CENTERING MACHINES 


Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio. 

Consolidated Mch. Tool Rochester, N. Y. 

Espen-Lucas Machine W. Front St., and 
Girard Ave., Philadelphia, Pa. 

Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 

Jones & Lamson Mch. Co., Springfield, Vt. 

Millholland, W. K., Mach inery Co., 6402 West- 
field Blvd., Indianapolis 

Seneca Falls Mch. Co., Seneca Falls, N.Y. 

Snyder i & Engrg. Co., 3400 E. Lafayette, 
Detroit 7, Mich. 

Sunstrand Machine Tool Co., 2531 Ith St., 
Rockford, Ill. 


CENTERS, Lathe 


Axelson Mfg. Co., P.O. Box 15335, Verona St., 
Los 58, ‘Ca 

Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 32, Mich. 

Chicago-Latrobe Twist Drill Works, 411 
Ontario St., Chicago, Ill. 

Cleveland Twist Drill’ Co., Cleveland, Ohio. 

Dakon Tool & Machine Co., 496 Broadway, 
Brooklyn, N. Y. 

Firth Sterling ie 3113 Forbes St., Pitts- 
burgh 30, 

Gorham Tool to, 14400 Woodrow Wilson, 
Detroit, Mich. 

Haynes Stellite Div., Union gig & Carbon 
orp., 30 E. _A2nd St. New York 

Kennametal, Latrobe, 

Metal Carbides = Corp You Ohio. 

Scully- Jones, & P4903 town St., Chi- 
cag 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Ber ! 

eA Tool Co., 21650 Hoover Rd., Detroit 13, 


h. 
Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, ‘Mich 
Union Twist Balt Co., Athol, Mass. 
Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


CHAINS, Power Transmission and 
nveyor 
3200 Main St., North 


Belt’ "220 Belmont Ave., Indian- 
Philadelphia Works, Erie Ave. and G 


(Continued on page 298) 
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NOW...a BROACHING MACHINE for every shop! 
announcing 


LAPOINTE 


small sizes 


BROACHING MACHINES 


“LOW IN PRICE 
SMALL 
FAST 


For the smaller shops and tool rooms, here’s 


se an all-purpose, universal broaching 
machine built with LAPOINTE precision — ACCURATE 


it has PUSH BUTTON CONTROLS 


and other features found on the big machines, such as 
automatic limit switches 


variable speed 


wide face plates 


PRICED LOW 


and inexpensive to maintain, here’s a broaching machine 
that practically every shop can use and any shop can afford. 


2% ton pull, 30-inch stroke, 


115 inches L.O.A. 

HP-S N 2% ton pull, 48-inch stroke, 
151 inches L.O.A. 

5 ton pull, 48-inch stroke, 
| 151, inches L.O.A. 

HP-10 2 5 ton pull, 60-inch stroke, 


175% inches L.0.A. 


Send for 
special circular 


HP5-1 


Engineered for high cutting speed (35 feet-per-minute) 
and high return speed (100 feet-per-minute) it's perfect for 
small work where fast production with accuracy is essential! 


MACHINE TOOL COMPANY __ 


HUDSON, MASSACHUSETTS + U.S.A. LAPOINIE 
in England: Wetferd, Herttordshire 


Fer more information on products edvertised, use Inquiry Card, poge 255 MACHINERY, January, 1955—297 
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THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES 


Fora Real Grip on things 


Try the Jacobs Ball Bearing Super Chuck. It’s a heavy duty 
chuck for heavy duty drilling ...a bear for grip and 100% more 
powerful than comparable plain bearing chucks. 


Here’s why. The ball thrust bearing rolls away friction between 
sleeve and nut. Steel jaws close 
smoothly with tremendous 
power. The Jacobs Ball Bearing 
Super Chuck grips harder, and 
more accurately than any other 
drill chuck made. 


The Super Chuck and the com- 
plete line of Jacobs Chucks are 
stocked and sold by industrial 
distributors everywhere. See 
yours, or write Jacobs Mfg. Co., 
1701 Jacobs Road, West Hartford 
10, Conn. Ask for Catalog 100. 


JACOBS AND YOUR 
LOCAL DISTRIBUTOR 
are ready to deliver the chucks you 
need and the service you deserve. 


first in chucks . . . first in service 


CHUCKS 
If it's a Jacobs it holds 


Product Directory 


CHISELS AND CHISEL BLANKS 

Bethlehem Steel Co., Bethlehem, Pa. 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 


CHUCKING MACHINES 
Baird Machine Co., 1700 Stratford Ave., Strat- 


Pt mg Oliver, Inc., Ft. W. 9th St., Cleve- 


land 13, Ohi 
Bullard Co. ie Brewster St., Bridgeport 2, Conn. 


Gisholt Machine Co., 1245 E. ‘ashington Ave., 


10, Wis 
Gom & DeLeeuw Mch. Co. (Multiple Spindle), 


Ken ton, 
Heald Machine Co., New Bond St., Worces- 


Mass 
Mch. Co., 160 Clinton St., 


Co., (Single and Multiple 
Spindle) 170° E. 13st Ste Cleveland, Ohio. 
Potter & Johnston Co., 1027 Newport Ave., 


et, R. I. 
Sunstrand Mch. Tool Co., 2531 IIth St., 


Warner & Swase Sa 5701 Carnegie Ave., 
Cleveland 83, 


CHUCKS, Air Operated 
— Chuck Co., Windsor Ave., Hartford 2, 


Con 
Gisholt. Machine 1245 E. Washington Ave., 


Madison 10, 

Logansport tectine Co., Inc., 810 Center Ave., 
ogansport, Ind. 

Schraders Son, A., 470 Vanderbilt Avenue, 


Brooklyn, N: 

Skinner Chuck Co., 344 Church St., New 
Britain, Conn. 

Tomkins-Johnson Co., Jackson, Mic 

Zagar Tool, Inc., 24000 Lakeland Sivd,, Cleve- 
land 23, Ohio. 


CHUCKS, Collet or Split 
See Collets 


CHUCKS, Diaphragm 
DoAll Co., 254 N. Laurel Ave., Des Plaines, Ill. 
a8 Works, 1 1000 University Ave., Roches- 


Var "Norman Co., 2640 Main St., Springfield 7, 
Mass. 


CHUCKS, Drill 
Inc., 592 Ave., Brook- 


n, 
Hirschmann %. Carl, 30 Park Ave., Man- 
Jacobs Mf West Hartford, Conn. 


ville, 


Organ, Kurt & Co., Inc., 205 E. 42nd St., New 

or 

Scully-Jones & Co., 1903 Rockwell St., Chi- 
cago 8, 


Skinner Chuck Co., 344 Church St., New 
Supreme Products, Inc., 2222 So. Calumet, 
& Barnes, 40600 Plymouth Rd., 


CHUCKS, Full Floating 

Errington Mechanical Laboratory, 24 ee 
Ave., Stapleton, Staten — iN. 

Gisholt’ Mch. Co., Madison 

Scully-Jones & 1903 Rockwell St., Chi- 
cago 

Universal Engineering Co., Frankenmuth 2, 

ich. 


CHUCKS, Gear 


1000 University Ave., Roches- 

er, N. 

Supreme ea Inc., 2222 So. Columet, 
Chicago 16, 


CHUCKS, Lathes, etc. 
Co., 220 Schippers La., Kalamazoo, 


Mich 
Bullard Co. Brewster St., Bridgeport 2, Conn. 
ne Chuck Co., Windsor Ave., Hartford 


Gisholt. Mch. Madison 10, Wis. 

Jacobs Mfg. Co., West Hartford, Conn. 
Jones & Lamson ach, Springfield, Vt. 
Rivett nder, Brighton, Boston 


35, 
Scherr, Geer Co., Inc., 200 Lafayette St., 
New Yi ork 12, N. Y. 


Skinner Chuck Co., 344 Church St., New 
South Bend Lathe Works, Inc., 425 E. Madi 
St., South Bend, Ind. ae 
(Continued on page 300) 
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A COMPLETE LINE OF QUALITY .utiin; 


tools is now available from your Butterfield distributor. Taps are made 
to the same exacting standards as Butterfield Milling Cutters, Dies, Drills, 


Reamers, Counterbores and End mills. 


UNLOM TwWEST” caw 
BUTTERFIELD DIVISION 


¥ 


lf 


FOR FAST, ECONOMICAL : 
CALL YO! ; 
YOUR 
> 1 
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Standard Tool Co., 3950 Chester Ave., Cleve- 
land, Ohio. 

Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio. 

Zagar Tool, Inc., 24000 Lakeland Bivd., Cleve- 
and 23, ‘Ohio. 


CHUCKS, Magnetic 

Brown & Sharpe Mfg. Co., Providence, R. I. 
DoAll Co., 254 Laurel Ave. ., Des Plaines, il. 
Hanchett Magna-Lock Corp., Big Rapids, Mich. 
fg. Woonsocket, R. I. 
Walker, O. S., Worcester, Mass. 


CHUCKS, Power Operated 
Skinner Chuck Co., 344 Church St., New 
Britain, Conn. 


CHUCKS, Quick Change and Safety 

Grington 24 Norwood 
Ave., Stapleton, S 

meCrosky | Tool Corp., 1338" Thomas St., Mead- 
vi 

National To Tool Co., 11200 Madison Ave., Cleve- 
a 

Procunler Sofety Chuck Co., 18 S. Clinton St., 

cago, 

Scully: “Jones & Co., 1903 Rockwell St., Chi- 
cage 8, 

Univeral Engineering Co., Frankenmuth 2, 
Mich. 


CHUCKS, Ring Wheel 
—- Mch. Co., 414 E. Gardner St., Beloit, 


CHUCKS, Tapping 

DoAll Co., 254 N. Laurel Ave., Des Plaines, Ill. 

Errington Mechanical Laboratory, 24 Norwood 
Ave., 

Jacobs West Hertford, Conn. 

Fost €orp., 1938 Thomas St., Mead- 
ville a. 

Procunier Safety Chuck Co., 18 S. Clinton St., 
Chicago, Ill. 


Scully-Jones & Co., 1903 Rockwell St., Chi- 


Skinner Chuck Co. 344 Church St., New 
Britain, Conn. 


CIRCUIT-BREAKERS 

General Electric Co., Schenectady 5, N. Y. 

CLAMPS 

Armstrong Bros. Tool Co., 5200 W. ne 
Ave., chicane, 


Brown Sha Co., Providence, 1. 

Ave., Chicago 50, |! 

Lufkin Rule Co., Hess 

Med Specialties Co., 4114 
icago 


35, 
St The Co., Athol, 
Williams, J & Co., 400 St., Buffalo 


CLEANERS, Chemical, for Metal 


ster S ridgeport 
Ockite Products, Inc., 1g Rector St., New York, 


Parker Rust Proof Co., 2194 E. Milwaukee, 
Detroit 11, Mich. 


CLUTCHES 
Clearing Corp. U. S. Inc. 
6499 65th 

rane “Co., Main St., 
Ansonia, Conn. 

en “ga Co., 23609 Hoover Rd., Van Dyke, 

Link Belt Co., 300 West Pershing Rd., Chicago 

Lipé-Rollway Corp., 806 Emerson Ave., Syra- 
cuse, 

Rockford Clutch Div., Bor oe Corp., 410 
Catherine St. Rockford 

Twin Dise Clutch Co., 1361 _ St., Racine 


Wis 
Veron Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, il. 


1000? 3. % 


Compact, flexible design 


conventional type. 


Write today for FREE catalog 


5664 PIKE ROAD e 


300—MACHINERY, January, 1955 


single cylinder 


FOR AIR OPERATION OR STANDARD 
OIL SERVICE 


Complies with BOTH J. 1. C. Pneumatic and J. 1. C. Hydraulic Standards! 


New Series S” Hydro-Line Cylinders 

95% efficient at 100 PSI air pressure 

98% efficient at 1,000 PSI oil pressure 

The standard Automation Cylinder of the Automotive Industry 


Advanced design of cushions in the Series S’ make it possible to use 
the full stroke on these cylinders at higher speeds and loads than the 


ROCKFORD, 


ILLINOIS 


COLLARS, Safety 
Link-Belt ot 220 S. Belmont Ave., Indian- 


lis 
St Steel Co., Jenkintown, Pa. 


nm & Sharpe Mfg. Co., Providence, R. |}. 
ati Milling Machine’ Co., Oakley, Cin- 
cinnati, Ohio 
Co., 254 Des Plaines, Ill. 
it Mch. . Washington Ave., 
ior 
— Works, 1000 University Ave., Roches- 
er 
Hardinge Bros., Inc., 1418 College Ave., El- 


Britain ‘Mch. New 
Mch, Div., New ‘Britain, € 

Pratt & Whitney, W: Conn. 

Rivett Lathe Grinder, Inc., Boston 


35, Mass. 
Scully-Jones & Co., 1903 Rockwell St., Chi- 
South, Bend Lathe Works, Inc., 425 E. Madi- 
South Bend, 


son St. 
Tomkins-Johnson Jackson Mich. 


Co. 
Union Twist Drill Co., Athol, Mass. 
Zagar To ~, 24600 Lakeland Bisa 


COMPARATORS 
See Gages, Comparator. 


COMPARATORS, Optical 


DoAll Co. ed Laurel Ave., Des Plaines, Ili. 
Eastman Kodak Co., Rochester, N. Y. 
Hirschmann Co., Carl, 30 Park Ave., Man- 


hasset, 

Jones & Lamson Mch. Co., ingfield, 
Scherr, Inc.," "fatayett 
New Yi 12, 


COMPOUNDS, Cleaning 


Houghton, E. F., : Co., 303 W. Lehigh Ave., 
Philadelphia, 
Oakite Products, i, 19 Rector St., New York. 


COMPOUNDS, Cutting, Grinding, Metal 
Drawing, Etc. 
Cities Service Oil Co., 70 Pine St., New York, 


Houghton E. F., & Co., 303 W. Lehigh Ave., 


Philadel, ia, 
— roach & Co., 5600 St. Jean 
Lop- 


Mch. 
ve Detroit 2, Mich. (Broaching & 
Ockite Products, Inc., 19 Rector St., New York, 
Parker Rust Proof Co., 2194 E. Milwaukee, 
Prod. Div., Michi Tool 
v., Michi ‘00 
Co., 7125 E. McNichols Rd., Detroit 12, 
Sinclair Refining Co., 600 Fifth Ave., New 
Standard Oil Co. (Indiana), 910 S. Michigan, 
Chic tl. 
Stugt, A., Oll Co., Ltd., 2739 S. Troy St., 


Sun 1608 “Walnut St., Philadelphia, Pa. 
Texas Co., 135 E. 42nd St.,’New York, N. Y. 


COMPOUNDS, Resin ond Moulding 
General Electric Co., Schenectady 5, N. Y. 


COMPRESSORS, Air 
Chicago pemematic Tool Co., 6 E. 44th St., 


New Yor 
ingorsall- Rand * Pillipsburg, N. J. 


CONTOUR FOLLOWER 

Axelson Mfg. Co., P.O. Box 15335, Verona St., 
Los Angeles 58, a 

ee Co., Carl, 30 Park Ave., Man- 


Tasos “Follower Machine Co., 8259 Livernois 
and Alaska Aves., Detroit, Mich. 


CONTRACT WORK 
Manwens Mch. Co., 64 State St., Cambridge, 
Columbus Die-Tool & oe. Co., 955 Cleveland 


Ave., Coiumbus, 
Diefendorf Gear COB 920 N. Belden Ave., 


‘ yracuse, 
Eisler 760 S. 13th, Newark 3, 


(Continued on page 302) 
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NEW CENTERS 


Grip-Tip Centers are specifically designed to 
substantially reduce your replacement costs and 
machine down-time for regrinding or replacement 
of worn or chipped centers. 


Male or female carbide tips are inserted or 
removed from the tool steel holders by simply 
turning a screw. The unique clamping action of 
holders on tips is positive and quick ... you save 
replacement time with Grip-Tip Centers. 


The life of Grip-Tip holders is practically unlimited, 
for, only the dull or chipped carbide tips are 


For Further Information, Write to: 


DETROIT REAMER & TOOL CO. 


DETROIT 34, MICHIGAN ?COMPAN 


2830 EAST SEVEN MILE ROAD 


For more information on products advertised, use Inquiry Card, page 255 


REPLACEABLE 
CARBIDE TIPS 


reground. Because the steel holder is not ground 
when sharpening the carbide tip there is less 
clogging and longer life for your diamond wheels. 
Also, the relatively inexpensive double end tips 
in both male and female types can be stocked 
with a minimum investment . . . Grip-Tip Centers 
reduce tool and inventory costs. 

Grip-Tip Centers increase your production by 
permitting full utilization of machine tools. It takes 
but a minute to remove old carbide tip and 
replace with a new one .. . machine down-time is 
less with Grip-Tip Centers. 
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| @ Easy Insertion and Remove! 2 
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| Carbide Tips Are Easy and 
Reduced Regrinding Time 
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Another Cleveland Design 
to Speed Production! 


COMBINATION CLEVELAND REAMING 
AND TAPPING MACHINE 


OPERATION: Rough taper ream two parts at PARTS: 
a time. Finish taper ream two parts at a time. Union End 
| Tap with taper pipe tap two parts at a time. Forgings. 

PRODUCTION: 

Parts Prod. at 

‘ i Size Per Cycle 100 % Efficiency 

1%,"-11% 2 316 per hour 

1%"-11% 2 256 per hour 

‘ 2”-11% 2 200 per hour 


A vertical combination machine consisting of a heavy duty 
Cleveland 21” Power Index Table, mounted on an all welded 
P and normalized steel base with columns on the rear of the 
table supporting two drill units, 
each with a two spindle head and 
one Cleveland Model F-2 two 
spindle heavy duty tapping unit. 


Mounted on the top plate, twelve 
hand operated locating and 
clamping fixtures, with inter- 


changeable jaw sets. 


Write today fer Catalog No. MY-15 


tapping machine co. 


A Subsidiary of AUTOMATIC STEEL PRODUCTS, INC. * CANTON 6, OHIO 
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Fell Gear Shaper Co., sreeens. Vt. 

Gorham Tool co, | 14400 Woodrow Wilson, 
Detroit, Mich. 

Hartford Special Machry. Co., 287 Homestead 
Ave., Hartfor 

Hill “Acme Co., {25° W. 65th St., Cleveland, 
Ohi 


Min aoe Machine Co., Minster, Ohio. 
Morse Twist Drill & Mch, Co., New Bedford, 


Mass. 
Mummert-Dixon Co., bag 
National Acme Co., 170 E. St., Cleve- 


and, Ohio 
Rivett Lathe "& Grinder, Inc., Brighton, Boston 


35, Mas: 

Rockford Mch. Tool Co., 250 Kishwaukee St., 
Rockford, Ill. 

U.S Tool Co., Inc., 255 North 18th St., 
Ampere, N. J. 

Verson Allsteel Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, 


CONTROLLERS 

Allen-Bradley Co., 1326 S. 2nd St., Milwaukee. 
Clark Controller Co., Cleveland, Ohio 

General Electric Co., Schenectady 5, N. Y. 


CONTROLS, Thermo 


Control Products, Inc., 306 Sussex St., Harri- 
son, J. 


CONVEYORS FOR DUST, CHIPS, ETC. 
Barnes Drill Co., 814 Chestnut St., Rockford, 


Link-Belt Co., 300 W. Pershing Rd., Chicago 9. 


COOLANT SEPARATORS 
See Separators, Oil or Coolant, 


COUNTERBORES 
Allen Mfg. Co., 133 Sheldon St., Hartford 2, 


Conn. 

Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 32, Mich. 
Chicago-Latrobe Twist Drill Works, 411 W. 

Ontario St., 
Cleveland Twist Dril Co., 1242 E. 49th St., 
Cleveland, Ohio. 
DoAll Co., 254 N. Laurel Ave., Des Plaines, Ill. 
Ex-Celi- “Corp., 1200 Oakman Bivd., Detroit 


Firth sterling, Inc., 3113 Forbes St., Pitts- 
ur 
Gairing Tool Co., 21225 Hoover Rd., Detroit 


ich. 

Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 

Haynes Stellite Div., Union Carbide & Carbon 
orp., 30 E. 42nd York. 

Kennametal, Inc., Latr 

Co., 11200 Ave., Cleve- 
an 

National Twist Drill & Tool Co., Rochester, 


ic 

Pratt & Whitney, West Hartford 1, Conn 

Scully-Jones 1903 Rockwell Chi- 
cag 

Starrett Athol, 

Super Tool Co., Detroit 13, 


Mic 

Threadwell Tap & Die Co. Sremetald, Mass. 

Union Twist Drill Co., Athol, Mass 

Whitman & Barnes,’ 40600 Plymouth Rd., 
Plymouth, Mich. 

Willey’s Carbide Tool Co., 1340 W. Vernor 
Hwy., Detroit 1, Mich. 


COUNTERSHAFTS 
Standard Pressed Steel Co., Jenkintown, Pa. 


COUNTERSINKS 
Chicago-Latrobe Twist ag Works, 411 W. 
Ontario St., Chic 
Cleveland Twist Dri ao 1242 E. 49th St., 
and, Ohio 
All Co., 254 N. “Laurel Ave., Des Plaines, Ill. 
Excell 0" Corp., 120 Oakman Blvd., Detroit 
Gairing Tool Co., 21225 Hoover Rd., Detroit 
32, Mich 


ich. 
Gorham Tool a 14400 Woodrow Wilson, 
Detroit, Mich. 
Greenfield Tap & Die Corp. Greenfield, Mass. 
Ha Stellite Div., Carbide & Carbon 
orp., 30 42 , New York. 
National Twist Drill "Tool Co., Rochester, 


ich. 

Scully-Jones & Co., 1903 Rockwell St., Chi- 
cago 

rs Tool Co., 21650 Hoover Rd., Detroit 13, 


Viehen Twist Drill Co., Athol, Mass. 
(Continued on page 304) 
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KNURLED HEADS 
SUPERFINISH 3 PROVIDE 


BORES REDUCE E GOOD GRIP 
TOOL WEAR 


100% 
CONCENTRICITY 


AND HARDNESS 
TESTS INSURE 4a 


ACCURACY 


BLENDED 
RADIUS 

HELPS PREVENT 
TOOL HANG-UP 


Universal Drill Bushings are available in 
a complete range of standard sizes and lengths. 
Special sizes made to order. Vastly increased production 
facilities assure immediate deliveries. Write to the office 
nearest you, Universal Engineering Sales Co., 1060 
Broad St., Newark 2, N. J.; 


5035 Sixth Ave., Kenosha, Wis.; \ 


or the home office. 


Universal products include: 
Standard Collet Chucks, Floating Collet 
Chucks, Boring Chucks, “Kwik-Switch” 
Tool Holders, Mikro-Lok Boring Bars, Stand- 
ard Drill Bushings, and Universal Index 
Plungers. Write for catalog. 
189 


UNIVERSAL ENGINEERING COMPANY 
FRANKENMUTH 2, MICHIGAN 
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How about 


ETIREMENT PLAN 
for OVER-AGE 
Grinders?” 


cont surveys show that ONE 
1 of every FIVE grinders now 
eperation is eligible for re- ; 
jirement, being incapable of 
ceting today’s precision tool-— 


, modern manage- 

en? fitds thet # makes’ 
sense to pyt Over-age mo- 
chines out fo pasture, 
piacing them with 
surface Grinders . 
REID Grinders ore famed 
18 precision Grinders, pre- 
‘erred by industry for de- 
pendable accuracy: 


Your REID Dealer will 
ow you how and 
economical it is te reploce 
over-age Grinders with 
efficient, REID 


For the complete story on Reid Surface Grinders please write for 
: Hletin 


Brothels! ‘Company, Inc. 


COUNTERS, Revolution 

Brown & Sharpe Mfg. Co., Providence, R 
Millers Falls Ce. Greenfield, Mass. 
Starrett, The L og Co., Athol, Mass. 


COUNTING DEVICES 
Starrett, The L. S., Co., Athol, Mass. 


COUPLINGS, Flexible 


Works, 3200 Main St., North 

ui 

Gear Div., Michigan 7171 
E. McNichols Rd., ‘Detroit 12, 

Farrell-Birmingham Co., Inc., St., 


nsonia, Conn. 
Link-Belt Co., 220 S. Belmont Ave., Indian- 
apolis 6, 4 
Philadelphia Gear Works, Erie Ave., and G St., 
Philadelphia, Pa. 
Sier-Bath Gear & Pump Co., Inc., 9248 Hud- 
son Blvd., North Bergen, J. 


COUPLINGS, Shaft 
3200 Main St., North 
incy 
Cone- Drive Div., Michigan Tost 7171 
Rd., Detroit 12, 


CRANES, Electric Traveling 
Cleveland Crane & Engrg. Co., Wickliffe, Ohio. 


CUTTER GRINDERS 
See Grinding Machines, for Sharpening 
Cutters, Reamers, Hobs, Etc 


CUTTERS, Gear 


Brown & Sharpe Mfg., Co., Providence, R. }. 
Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 6, 


Mich. 
Shaper Co., 78 River St., Spring- 
ield, Vt. 
— ae 1000 University Ave., Roches- 
er 


Michigan 7171 E. MecNichols Rd., 

roi 

National Sroach Mch. Co., St., Jean 
Ave., Detroit 2, a (Shavi 

Tool Co., 11200 Ave., Cleve- 


land, Ohio. 
National Twist Drill & TI. Co., Rochester, Mich. 
Pratt & Whitney, West Hartford 1, Conn. 
Union Twist Drill Co., Athol, Mass. 
— Mch. Wks., Newton St., Waltham, 


Mas: 
Wenn. Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 


CUTTERS, Keyseater 


Davis Keyseater Co., 405 Exchange ‘St., 
Rochester 8, 

DoAll Co., 254 N. Laurel Ave., Des Plaines, Ill. 

duMont Corp., Greenfield, Mass 

Ex-Cell-O Corp., 1200 Oakman’ Bivd., Detroit 


ich. 
Gorham ‘Took {os 14400 Woodrow Wilson, 
Detroit, Mich 
Keo Cutters, 19326 Woodward, Detroit, Mich. 
Threadwell tap A. on Co., Greenfie! Id, Mass 
Wesson Co., Woodward Heights Blvd., 
Ferndale, Mier? 


CUTTERS, Milling 


Apex Tool & Cutter Co., Inc., 237 Canal St., 
Shelton, Conn. 
Barber-Colman 


Clevel io. 
Detroit Tap & Tool So oe E. 8 Mile Rd., 
Base Line, Mich. ( 
DoAll Co., 254 N. Louret A Ave., Des Plaines, Ill. 
Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 


32, Mic 
Sterling 3113 Forbes St., Pitts- 
urg 

Gairing Tool Co, 21225 Hoover Rd., Detroit 


Gorham ‘Toot Co., 1440 Woodrow Wilson, 
Detroit 

Gorton, George, Mch. Co., 1110 W. 13th St., 
Racine, 

Union Carbide & Carbon 
or’ 2nd St., New York, N. Y. 

"(Continued on page 306) 
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Philadelphia 40, Pa. 
: 5) { Sier-Bath & Pump Co., Inc., 9248 Hudson 
Bivd., North Bergen, N. J. 
; Standard Pressed Steel Co., Jenkintown, Pa. 
oremium in efficiency and 
q ‘ 
PLAN NOW FOR REPLACEMENT 
E Carboloy Dept., General Eelctric Co., Box 237, 


To assure capacity performance under all conditions, 
install the new Logan “R-F-L Unit” wherever air power 
is used in your plant and on the equipment you are 
marketing. Uniform working pressure is maintained by 
leveling out surges and sudden drops in the air supply. 
Clean, moisture-free, oiled air is supplied to assure 
unfailing operation, minimize wear of working parts, 
and increase service life of packings. The R-F-L Unit 
is installed in the intake line from the main air line, 
and can be mounted on a central control panel. Its 
compact, clean lines harmonize with the modern styling 
of your latest equipment. All components are con- 
veniently visible on and controlled from the front 
panel. The upper and center knobs regulate the air 
pressure and oil flow, respectively—the lower knob 
drains the water trap. 


FUNCTIONAL FEATURES 


@ Long life-piston-type reducing valve with long travel 
for accurate regulation of air pressure. Pressure 
gauge. 

@ Lubricator with control knob, oil level sight glass 
and filler plug located on front panel of unit. 


@ Removable ribbon-type air filter element to trap 
scale, rust, other foreign matter and water. Large 
water reservoir. 


Illustrated — Single 
spindle automatic 


unit 


Keeps Your Air- Operated Equipment 


Working At Full Capacity 


MAINTAINS UNIFORM AIR PRESSURE, FILTERS AIR, 
LUBRICATES AIR CYLINDERS, VALVES, TOOLS 


WHAT IT DOES 


REGULATOR—Piston-type reducing valve with long 
travel of control permits accurate regulation of pressure 
from main air line as required by work. Keeps working 
pressure uniform with minimum air consumption. 


FILTER—Supplies clean, dry air to system, thus assur- 
ing uniform and trouble-free operation. Replaceable filter 
element separates scale, rust and other foreign matter 
from air. Moisture drips into a reservoir which requires 
draining only once or twice a week. 
LUBRICATOR—Automatically injects oil into air in- 
take line to lubricate valves and cylinders, prevent 
corrosion and increase life of parts and packing. Meter- 
ing needle adjustable as required by installation. 


Eliminates piping, elbows, tees and reducers between 
components. No pipe friction. 


HOW IT IS CONTROLLED 


Two knobs on front panel accurately regulate air 
pressure and amount of oil injected as required by 
the individual job. 


HOW IT IS INSTALLED 


Install in the air intake line from the main air line. Can 
be mounted on a central control panel. 


LOGANSPORT MACHINE CO., INC. 
810 CENTER AVE., LOGANSPORT, IND. 


chucking machine 
with Logan R-F-L 
Unit installation. 
Photo courtesy Let Logan engineers help you design your 


Warner & SwaseyCo. Air and Hydraulic Circuits. No obligation. 


Member—National Tool 
Builders Assn.; National 
Fluid Power Assn. 


AIR CONTROL VALVES, ‘Cat. 100-4 + AIR CHUCKS, Cat. 70-1 + AIR CYLINDERS, Cat. 100-1 + AIR-DRAULIC CYLINDERS, Cat. 100-3 
AIR and HYDRAULIC PRESSES, Cat. 51 » COLLET GRIP TUBE FITTINGS, Cat. 200-5 » HYDRAULIC CONTROL VALVES, Cat. 200-4 
HYDRAULIC CYLINDERS, Cats. 200-2; 200-3 » HYDRAULIC POWER UNITS, Cat.°200-1 » SURE-FLOW COOLANT PUMPS, Cat. 62 
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bars, billets and forgings 
in sizes, shapes and treatments for every need! 


Wheelock, Lovejoy & Company, Inc., can fill your alloy 
steel requirements promptly. This applies to both standard 
AISI and SAE steels and to our own HY-TEN steels— “the 
standard steels of tomorrow”. Take advantage of our seven 
strategically located warehouses. All of them can supply 
these steels in the form and quantity you need. Every 
warehouse, too, is staffed with expert metallurgists who 
are ready to serve you. 


Write today for your FREE copies of Wheelock, Lovejoy 
Data Sheets. They contain complete technical information 
on grades, applications, physical properties, tests, heat 
treating, etc. 


near you... 


Warehouse Service—Cambridge « Cleveland e Chicago 
Hillside,N.J. ¢ Detroit e¢ Buffalo e Cincinnati 
In Canada—Sanderson-Newbould, Ltd., Montreal and Toronto 


WHEELOCK, LOVEJOY & company, INC. 


Houghton, “by Co., 303 
. Shear-Speed ‘Chemical Products, Div. Mee 


138 Sidney Street, Cambridge 39, Mass. 


Ingersoll Millieg Mch. Co., 2442 Douglas St., 


ockford, 
Kearney & ‘Trecker Corp. pees, Wis. 


Kennametal, Inc 
McCrosk: Corp., 1938 Thomes St., Mead- 


ille, 
National T Tool Co., 11200 Madison Ave., Cleve- 


National Twist Drill & hy Co., Rochester, Mich. 
re ne Works, Inc., 3940 Palmer St., 
ic 


Pratt & Hartford 1, Con 
Scully-Jones ney, 1903 Rockwell St. Chi- 


cago 8, Ill. 
san 4 Tool Co., 21650 Hoover Rd., Detroit 13, 


ich. 
Tomkins-Johnson Co., Jackson, Mich. 


Union Twist Co., Athol, Mass. 
50 Woodward Heights Bivd., 


Mi 
Willey’s Carbide Tool ‘ed 1340 W. Verner 
Hwy., Detroit 1, Mich 


CUTTERS, Rotary 
See Files & Burrs, Rotary 


CUTTING COMPOUNDS 
See Compounds, Cutting, Grinding, Etc. 


CUTTING AND GRINDING FLUIDS 
Cincinnati Milling Products Div., Cincinnati 
Milling Machine Co., Cincinnati, Ohio. 
Cimcool Div.,. Cincinnati Milling Mch. Co., 

Cincinnati, Ohio. 
Cities Service Oil Co., 70 Pine St., New York, 


DoAil Co:, 254 N. Laurel Ave., Des Plaines, Ill. 
Lehigh Ave., 


a 7125 E. McNichols Rd., Detroit 
— Refining Co., 600 Fifth Ave., New 
Standard ag Co. (Indiana), 910 S. Michigan, 

A., Oil Co., Ltd., 2739 S$. Troy St., 

23, 


Sun Oil 1608 Walnut St., Philadelphia, Pa. 
Texas Cor "135 E. 42nd st., "New York, N. Y. 


CUTTING-OFF MACHINES 
& Inc., Ft. W. 9th St., Cleve- 


la io 
Brown & ‘nu Mfg. Co., Providence, 
Cone Automatic Mch. Co., Windsor, Vt. ‘Wsithe 


Type). 
Consolidated Mch. Tool Co., Rochester, N. Y 
DoAll Co., 254 N. Laurel Ave., Des Plaines, ut 
Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, N. 
Johnson ‘Mfg. Co., on, Mich. 
Landis Machine Co., laynesboro, Pa., (Pipe). 
Modern Machine Tool Co, 601 Water ‘St., 
Jackson, Mich. (Lathe Type for Tubing). 


CUTTING-OFF MACHINES, 
Abrasive Wheel 
Allison Co., Bridgeport, Conn 
Columbia Div., Lodge & Shipley Co., Hamilton 


Ohio 
Delta Power Tool Div., Rockwell Mfg. Co., 
614 N. ee. Ave., Pittsburgh 8, Pa. 
Hitschmann Ce ‘arl, 30 Park Ave., Man- 
asset, 


CUTTING-OFF MACHINES, Cold Saw 
See Sewing Machines, Circular 


CUTTING-OFF MACHINES, 
Metal Band Saws 
Shien Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, Ni. 
DoAll Co., 254 N. Laurel Ave., Des Plaines, III. 
Grob, Inc. rotten, Wie 


CUTTING-OFF TOOLS 


Allegheny Ludium wy: Cc Pittsburgh, Pa. 
Armstrong Bros. Tool C 0., 5200 Ww. Armstrong 


Ave., Chicago, Ill. 

Cleveland Twist’ Drill Co., 1242 E. 49th St., 
Cleveland 14 io. 

DoAll Co., 254 N. | Ave., Des. Plaines, 


54 Laure 
Firth Sterling 3113 Forbes St., -Pitts- 
burgh 30, 
Gorham Tool 14400 Woodrow Wilson, 
Detroit, Mich. 
Stellite, Carbide & Carbon 
t., New York, N. Y. 


on page 308) 
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RESULT: 


The New \VIICKERS. 
Compacts 


HYDRAULIC CYLINDERS 


For 2000 PSI 
Working Pressure 


Everybody agreed that hydraulic cylinders were 

just too fat... took up too much space. So our engineers put 
them on a reducing diet. The result . . . these slim, powerful, 
“Compact” cylinders fit and work in spaces where the old 
type could not. It is part of Vickers long-time program 

of continuous improvement. 


Among their many other features are: Multiple port positions. 
Spring-loaded synthetic-impregnated leather rod seal 
compensates for wear, assures long service. Piston seals are 
Waterbury Tool Division of Vickers Incorporated improved cup type. Tie rods are high tensile alloy steel. 
where “Compact” Cylinders are manufactured. Adjustable integral hydraulic cushions are available. Comply with 
JIC standards. Conservatively rated for maximum working 
pressure of 2,000 psi. For further information, see Bulletin 54-68. 


VICKERS Incorporated 


DIVISION OF SPERRY CORPORATION 
1403 tapeeanenis BLVD. e DETROIT 32, MICH. 


Application Engi g Offices: « ATLANTA © CHICAGO AREA (Brookfield) * CINCINNATI * CLEVELAND 
: DETROIT * HOUSTON ¢ LOS ANGELES AREA (EI Segundo) « MINNEAPOLIS « NEW YORK AREA (Summit, 

Ask for New Bulletin 54-68 N. J.) © PHILADELPHIA AREA (Media) © PITTSBURGH AREA (Mt. Lebanon) * ROCHESTER « ROCKFORD 
SAN FRANCISCO AREA (Berkeley) seaTTLE ST. LOUIS TULSA * WASHINGTON WORCESTER 


6950 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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Product Directory 


Kennametal, Inc., Latrobe, Pa. 
Luers, J. Milton, 12 Pine St., Mt. Clemens, 


Mich. 

Pratt & Whitney, West Hartford 1, Conn 

Wesson Co. "1220 Woodward Heights "Bivd., 
Ferndale, 

Whitman & , er 40600 Plymouth Rd., 
Plymouth, Mich 

J. H. & Co., 400 Vulcan St., Buffalo 


CUTTING-OFF WHEELS, . Abrasive 
Coseenaae Co., Buffalo Ave., Niagara Falls, 


Norton Co., 1 New Bond St., Worcester, Mass. 

Simonds Abrasive Co., Tacony & Fraley Sts., 

Smit, J. K., & Sons, Inc., Murray Hill, N. J. 


CYLINDER BORING MACHINES 

Inc., Sta. F, P. O. Box 101, Toledo 
Consolidated Mch. Tool Corp., Rochester, N. Y. 
Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 
Ex-Cell- -O. Corp., 1200 Oakman Bivd., Detroit 


2, Mich. 

Ingersoll we 4 Mch. Co., 2442 Douglas St., 
ockford, 

Moline Tool cy 102 20th St., Moline, Ill. 

Snyder Co., 3400 Lafayette, 
etroit 7, 


CYLINDERS. Air 

a ap Corp., 501 Wolf Rd., Des Plaines, 

Lehigh Foundries, Inc., 1500 Lehigh Dr., 
Easton, Pa. 

Rivett Lathe * Grinder, | 


Tomikins-Johneon Co., Jackson, Mich. 


c., Brighton, Boston 


CYLINDERS, Hydraulic 


Barnes, John S., Corp., Rockford, Ill. 
Hannifin Corp., 501 S. Wolf Rd., Des Plaines, 


Hydraulic Press Mfg., Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio. 

Hydrosuine Mfg. Co., 5764 Pike Rd., Rock- 
or’ 

Lehigh Foundries, Inc., 1500 Lehigh Dr., 
Easton, Pa. 

Logansport ag Co. Inc., 810 Center Ave., 
ogansport, 

Netiensl Forge 4 Co., irvine, Warren 


Oilgear “1569 W. Pierce St., Milwaukee, 
is. 
Rivett Lathe & Grinder, Inc., Brighton, Boston 
35, Mass. 
Rockford Machine Tool Co., 2500 Kiswaukee 


St., Rockford, 
Tomkins-Johnson Co., Jackson, Mich. 


CYLINDERS, Pneumatic 


Hydro-Line Mfg. Co., 5764 Pike Rd., Rock- 
ford, Ill. 


DEALERS, Machinery 
Falk Mochinnry Co., 18 Ward St., Rochester, 


Motch & Merryweather Mchry. Co., Penton 
Bidg., Ohio. 

Ryerson, Jos. “ Son, Inc., 2558 W. 16th St., 
Chicago Th 

Simmons Mch. Tool Corp., 1600 N. Broadway, 
Albany, N. Y. 


DEMAGNETIZERS 
Monchard Mch. Co., 64 State St., Cambridge, 


Oss. 
Heald ~~ Co., 10 New Bond St., Worcester 


Lufkin Rule Co., Hess Ave., Saginaw, Mich. 
Taft-Peirce Mfg. Co., Woonsocket, 'R. I. 
Walker, O. S., Inc., ‘Worcester, Mass. 


DESIGNERS, Machine and Tool 


Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 

Hartford Specialty Mchry. Co., 287 Homestead 
St., Hartford, Conn. 

Millholland, W.'K. Machine: Co., 6402 West- 
field Bivd., Indianapolis 

Modern Ind. Engrg. Co., 14230 Birwood Ave., 
Detroit 4, Mich. 

Pratt & Whitney, West Hartford 1, Conn. 

Snyder Tool & nora. Co., 3400 Lafayette, 
etroit 7, Mich. 

Sundstrand ‘Mch. Too! Co., 2531 11th 
Rockford, Ill. 


DIAMONDS AND DIAMOND TOOLS 


Christensen Diamond Prod., 1937 S$. Second 
West, Salt Lake City, Utah 
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Smit, J. K., & Sons, Inc., Murray Hill, N. J. 


DIE-CASTING 
See Castings, Die 


DIE-CASTING MACHINES 


Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 
Lake Erie Corp. Kenmore Station, 
Buffalo, 


DIE CUSHIONS 
Bliss, E. W. Co., 1375 Raff Rd., S. W. Canton, 
hio 


Clearing Corp., Div. U. S, Inc. 
6499 W. 65th St., 98rd 

Verson Allsteel Press Co., 93rd s., and S. Ken- 
wood Ave., Chicago, 


DIE INSERTS, Carbide 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 

Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 32, Mich. 

Firth Sterling Inc., 3113 Forbes St., Pitts- 
burgh 30, Pa. 

Kennametal Inc., Latrobe, Pa. 

Metal Carbides Corp. You cy? th Ohio. 

Carbide Tool Co., 0 W. Vernor 

, Detroit 1, Mich. 


DIEMAKERS’ SUPPLIES 
Bliss, E. W. Co., 1375 Raff Rd., S. W. Canton, 


Ohio. 

Danly Mch. Specialties, Inc., 2107 S. 52nd 
Ave., Chicago 50, Ill. 

Producto Mch. 990 Housatonic Ave., 
Bridgeport, Con 
S. Tool oy "inc, 255 North 18th St., 
“Ampere, N. J 


DIEMAKING MACHINES 


Grob, Inc., Grafton, Wis. 

Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, N. Y. 

Kearney "& Trecker Corp., Milwaukee, Wis. 

Oliver Instrument Co., 1410 E. Moumee St., 
Adrian, Mich. 


DIE SETS. Standard 
Clie, ©. E. W. Co., 1375 Raff Rd., S. W. Canton, 


Danley Mch. Specialties, Inc., 2107 $. 52nd 
Ave., Chicago 50, Ill. 

Hirschmann, 0., Carl, 30 Park Ave., Man- 
hasset 

Pratt & Whitney, West Hartford 1, Conn. 

Producto Mch. Co., 990 Housatonic Ave., 
Brid Conn 

Co., 255 N. 18th St., Ampere, 


DIE-SINKING MACHINES 


American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincin- 
nati, Ohio 

Baldwin-Lima-Hamilton Corp., Eddystone Div., 
Philadelphia 42, Pa. 

Cincinnati Milling Mch. Co., The Ohio. 

Gorton, George, Machine Co., 1110 W. 13th St. 
Racine, is. 

one Kurt & Co., Inc., 205 E. 42nd St., New 

or 

Pratt & Whitney, West Hartford 1, Conn. 


DIE-SINKING PRESSES 
Corp., Philadelphia 
a 


Kearney & Trecker Cor .. Milwaukee, Wis. 
Verson Allsteel Press Co., 93rd St., & S. Ken- 
wood Ave., Chicago, 


DIE STOCKS 
See Stocks, Die 


DIES, Sheet Metal, Etc. 
mr W., Co., 1375 Raff Rd., $. W. Canton, 


io. 

Carboloy Dept. General Electric Co., Box per, 
Roosevelt Park Annex, Detroit 32, Mich 

Chambersburg Engr "9. Co., Chambersburg, Pa. 

Columbus Die-Too! Mch. Co., 955 Cleveland 
Ave., Columbus, Ohio. 

Dreis & Krupp Mfg. Co., 7416 Loomis Blvd., 
Chicago 3 

Ferracute Mch. me Bridgeton, N. J. 


ks. lorthia 


Taf Pierce Mfg. €o., 
Allsteel Co., 93rd St., ‘and Ken- 
Ave., 
waltham Mch. Newton St., Waltham, 
ass, 


DIES, Threading 
Butterfield Div., Union Twist Drill Co., Derby 


t. 
Card, S. W., Mfg., Mansfield, Mass 
Detroit Tap Co., 8615 8 Mile Rd., 
Base Line, Mich 
Eastern Mch. Screw Cor; orp New Haven, Conn. 
Geometric estville Station, New 
Haven 15, 
Greenfield ‘Die Corp., Greenfield, Mass. 
Hill Acme Co., 1201 W. 65th St., Cleveland 2, 


Ohio 
National fone Co., 170 E. 131st St., Cleve- 


Pratt Whitney, West conn, 

Reed Rolled Thréad Die Co., P. 0. Box 350, 
Worcester 1, 

Threadwell Tap & Die Co., Greenfield, Mass. 

Winter Bros. Co., Rochester, Mich. 


DIES, Threading, Opening 
Eastern Mch. Screw Corp., New Haven, Conn. 
Errington 24 Norwood 
Ave., Stapleton 
a 
oes a Co., 1201 W. 65th St., Cleveland 2, 


Jones & Mch. Co., 160 Clinton St., 


Ohio. 


DIES, Thread Rolling 


Detroit Tap & Tool Co., 8615 E. 8 Mile Rd., 
Base Line, Mich. 

Pratt & Whitney, West ag Conn. 

Reed Rolled Thread Die Co., P. 6. Box 350, 
Worcester 1, Mass. 


DISCS, Abrasives 
—aanem Co., Buffalo Ave., Niagara Falls, 


Co., 414 E. Gardner 5t., 

eloi 

Norton €o., T New Bond St., Worcester, Mass. 

Simonds Abrasive Co., Tacon Bascng Fraley Sts., 
Philadelphia, 

Smit, Sons Inc., Hill, N. J. 

Walls “Sales Corp., 333 Nassau Ave. Brooklyn 


. 


DISINTEGRATORS 
602 N. Rochester Rd., Clawson, 
ich. 


DIVIDING HEADS 
See Indexing and Spacing Equipment 


DOYELL PINS 


—_ Mfg. Co., 133 Sheldon St., Hartford 2, 

onn. 

Danly Mch. Specialties, Inc., 2107 S. 52nd 
Ave. io 50, Ill. 

N. Ave., Des Plaines, Ill. 

Producto Co., 990 Housatonic Ave., 
Conn. 

. S. Tool Co., Inc., 255 North 18th St., 
Ampere, 


DRESSERS, Grinding Wheel 

Carboloy Dept., General Electric Co., Box 237 
Roosevelt Park Annex, Detroit 32, Mich. 

Colonial sie Sens P. 0. Box 37, Harper Sta., 

DoAll Co., 364 N. Ave., Des Plaines, III. 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 


Meyers, W. F. 

Moore Special $30 Co., Inc., 724 Union Ave., 
rt, Conn. 

Norton | New Bond St., Worcester, Mass. 

Scherr, Beives Co., Inc., 200 Lafayette St., 


N. 
Tool Co., "21650 Hoover Rd., Detroit 13, 
Vineo Corp., 9113 Schaefer Hwy., Detroit 28, 
Mich. 


(Continued on page 310) 


Co., 170 E. St., Cleve- 
3 


For more 


standard milling machine produces 


125 micro inch machine finish. 


Part was milled at 40 ipm, at 1,200 
RPM cutter speed. 


Onsrud A-245 Milling Machine 
produces a 32 micro inch finish. 
Part was milled at 70 ipm with 
cutter speed of 7,500 RPM. 


HERE'S PROOF! 


... that high spindle speeds are needed 
for effective milling of non-ferrous metals. 
Here is a graphic demonstration of one 
of the important advantages of Onsrud 
high speed milling machines . . . the ad- 
vantage of smoother, finer finish at high 
production speeds. The part machined 
was an aluminum alloy outboard motor 


cylinder block. Since Onsrud milling ma- 
chines are specially built for non-ferrous 
milling, you will find them consistently 
faster and more accurate for every type 
of milling job. Your inquiry for complete 
information is invited. We will be happy 
to supply a production analysis without 
charge. 


ONSRUD MACHINE WORKS, INC. 


3940 Palmer Street 


VERTICAL 
KNEE-TYPE 
MILLING 
MACHINE 


PROFILE 
MILLING 
MACHINES 


Chicago 47, Illinois 


VERTICAL AND 
HORIZONTAL 
MILLING MACHINES 


+i. 
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Product Directory 


DRIFTS, DRILL 


Armstrong Bros. oo Co., 5200 W. Armstrong 
Ave., Chicago, | 

Chicago-Latrobe Twist a Works, 411 W. 
Ontario St., Chic Gril 

Cleveland Twist Drill | og 1242 E. 49th St., 
14, Ohio. 

Whitman 40600 Plymouth Rd., 
Mich. 


DRILL HEADS, Multiple Spindle 

Baker Bros., Inc., Station F, P.O. Box 101, 
Toledo 10, Ohio. 

Barnes Drill Co., 814 Chestnut, Rockford, III. 

Buffalo Forge Co., 490 Broadway, Buffalo, 


aay + Mch. Too! Co., 835 Green St., Ann Arbor, 


ich. 

Canedy-Otto Div., Cincinnati Lathe & Tool Co., 
Oakley, Cincinnati, Ohio. 

Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 

Errington Mechanical Laboratory, 24 Norwood 
Ave., Stapleton, S. I., 

Etto Tool Inc., 592 Johnson Ave., Brook- 


lyn, N. Y. 
—- Corp., 1200 Oakman Bivd., Detroit, 


Co., Detroit 8, Mich. 

Millholland, W. K, Machinery Co., 6402 West- 
field Bivd., Indianapolis ind. 

Moline Tool Co., 102 20th St. Moline, Hl. 

Snyder Tool & ‘Engrg. Co., 3400 Lafayette, 
Detroit 7, Mich. 

Thriftmaster Products Corp., 1076 N. Plum St., 
Lancaster, Pa. 

United States Drill Head Co., 616 Burns, 
Cincinnati, Ohio. 

Zagar Tool, inc., 24000 Lakeland Bivd., Cleve- 

and 23, ‘Ohio. 


DRILL HEADS, Unit Type 


Barnes Drill Co., 814 Chestnut, Rockford, III. 
ita Power Tool Div., Rock well Mfg. "te; 
614G N. Lexington Ave., Pittsburgh 8, Pa. 

Keller Tool Co., Grand Haven, —, 

ingeteny Mch, Tool Corp., Keene, N. 

Millholland, W. K. Machinery Co. bios" West- 
field Blvd. Indianapolis 5, Ind. 

te Machine Tool Inc., 946-H Harriet 

Cincinnati 3, 

Jacobson’ Mfg. Co., 2135 Kishwaukee 
St., Rockford, 

Snow. Mfg. Co., ‘435 Eastern Ave., Bellwood, III. 


DRILL SOCKETS 

Co., 5200 W. Armstrong 
Ave hic 

Cleveland Twist, ‘Drill Co., Cleveland, Ohio. 

Greenfield Tap & Die Corp. Greenfield, Mass. 

Nationai Twist Drill & ool Co., Rochester, 


ie 
Pratt & Whitney, West Hartford 1, Conn. 
ee & Co., 1903 Rockwell $t., Chicago 


Union Twist Drill Co., Athol 
Whitman & Barnes, Plymouth Rd., 
Plymouth, Mich. 


DRILL STANDS 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

—— Twist Drill & Tool Co., Rochester, 


Standard Electrical Tool Co., 2488-90 River 
d., Cincinnati 4, Ohio. 

Union Twist Drill Co., Athol 

Whitman & Barnes, 40600 _ Rd., 
Plymouth, Mich. 


DRILL STOPS 


Wohinip Enginee Co., 390 Hillside Ave., 
ngines ring Co illsi ve 


DRILLING MACHINES, Automatic 


Avey Drilling Mch. Co., 26 E. Third St., Cov- 
ington, Ky. 

Baker Bros. Inc., Station F, P.O. Box 101, 
Toledo 10, Ohio. 

Barnes Drill Co. 814 Chestnut Rockford, III. 

Barnes, W. F. & John, Co., 201 S. Water St., 
Rockford, til. 

Baush Machine Tool Co., 156 Wason Ave., 
Springfield 7, Mass. 

Bodine Corp., Mt. Greve St., Bridgeport, Conn. 

"ool Co., 835 Green Ann Arbor, 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Hesstere Special Mchry. Co., 287 Homestead 

Hartford, Conn. 

iaenetn Co., Carl, 30 Park Ave., Man- 

hasset, N. Y. 
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Kingsbury 3 Tool Corp. 

Millholland, W. K. Machinery “Co. West- 
field 5 Ind, 

Morris Machine an 946-M Harriet St., 
Cincinnati 3, Ohio. 

National Tool Co., Inc., S. 7th and 
N. Sts., Richmond, Ind. 

Snow Mfg. Co., 435 Eastern Ave., Bellwood, Ili. 

Snyder Tool & Engrg. Co., 3400'E . Lafayette, 
etroit 7, Mich. 


Tool, Inc., 24000 Lakeland Bivd., Cleve- 
land 23, ‘Ohio. 


DRILLING MACHINES, Bench 


Avey gree Mch. Co., 126 E. Third St., Cov- 
ington 

Buffalo Forge. Co., 490 Broadway, Buffalo. 

Conedy-Otto Div., Cincinnati Lathe & Tool Co., 
Oakley, Cincinnati, Ohio. 

Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 

Edlund Machinery Co., Cortland, N.Y. 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio. 

Leland-Gifford Co., 1025 Southbridge ‘St., 
Worcester, Mass 

South Bend Lethe. Works, Inc., 425 E. Madison 
St., South Bend 

Standard Electrical Tooi Co., 2488-90 River Rd., 
Cincinnati, Ohio 


DRILLLING MACHINES, BOILER 


Cincinnati get Tool Co., 3220 Forrer Ave., 
Cincinnati, 
Foote-Burt Co., 1300 St. Clair Ave., Cleveland. 


DRILLING MACHINES, Deep Hole 


gy ggg Mch. Co., 26 E. Third St., Cov- 

ington 

Leland-Gifford Co., 1025 Southbridge St., 
Worcester, Mass. 

Automatic — Co., Inc., S. 7th and 

St., Richmond 


Ind. 
Pratt & Whitney, West Hartford 1, Conn. 


DRILLING MACHINES, Gang 


Avey Drilling Mch. Co., 26 E. Third St., Cov- 
ington, Ky. 

Baker Bros., Inc., Station F, P.O. Box 101, 
Toledo 10, Ohio. 

Barnes Drill Co., 814 Chestnut, Rockford, Ill. 


Baush Machine Ai Co., 156 
Springfield 7, Mas 

Cincinnati Bickford Tool Co., 3220 Forrer Ave., 
Cincinnati, Ohio. 

Cleereman Mch. Tool Co., Green Bay, Wis. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Delta . Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 

Edlund Machinery Co., Cortland, N. 

Foote-Burt Co., 1300 $t. Clair Ave., Cleveland. 

Fosdick Mch. Tool Co., 1638 Blue’ Rock, Cin- 
cinnati 23, Ohio 

Ingersoll Milling Mich. Co., 2442 Douglas St., 
ockford, III. 

Leland-Gifford Co., 1025 Southbridge St., 
Worcester Mass 

Moline Tool og "102 20th St., Moline, Il. 

Morris Machine Tool Co., Inc., 946-M Harriet 
St., Cincinnati 3, Ohio. 

National Automatic Tool Co., Inc., S. 7th and 

r Too r ° tte, 


Wason Ave. 


DRILLING MACHINES, Horiz. Duplex 


Avey Drilling Mch. Co., 26 E. Third St., Cov- 
ington, Ky. 

Baker Bros., Inc., Station F, P.O. Box 101, 
Toledo 10, Ohio. 

Barnes Drill’Co., 814 Chestnut, Hi. 

Barnes W. F. & John Co., 201 . Water. St., 
Rockford, Ill. 

Baush Machine Tool Co., 156 Wason Ave., 
Springfield 7, Mass 

Buh Tool Co., "835 Green St., Ann Arbor, 


Consolidated Mch. Tool Corp. 
vis & Thom 6411 W. Burnham St., 
Milwaukee 

Edlund Co, Cortland, N. 

131 East Luray %., Phila- 


Kin Mc Corp., Keene, N. 

Millholland, Machinery Co., West- 
field Bivd., 

Moline Tool Co., 102 20th St., Moline, 111. 


Co., Inc., 946-M Harriet 
St incinnati 
National Automatic, Tooi Co., Inc., S. 7th and 
N. Sts., Richmon 
Mfg. 435 Eastern Ave., tl. 
Engrg. Co, 3400’ E. Lafayette, 
troit 
Sundstrand Co., 2531 11th St., Rock- 
or’ 


DRILLING MACHINES, 
Horizontal Portable 


Avey one Mch. Co., 26 E. Third St., Cov- 
ton, 
ickford Tool Co., 3220 Forrer Ave., 
Cincinnati, Ohio. 


DRILLING MACHINES, Inverted 
Avey Drilling Mch. Co., 26 E. Third St., Cov- 


‘on, Ky. 
Baker Bios, Inc., Station F, P.O. Box 101, 
B a Drill’ Con 814 Chestnut, Rockford, Ill. 
arnes Dri 
Baush Machine Co., 156 Waso n Ave., 
e ass. 
aching Co., Inc., 946-M Harriet 
St., Cincinnati 
Natiénal Automatic, Tosi Co., Inc., S. 7th and 
Sts., Richmo 
Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
Betroit 7, Mich. 


DRILLING en Multiple Center 
Column Type 
Avey Drilling Mch., Co., 26 E. Third St., Cov- 


ington, 
Barnes Drill Co., 814 Chestnut, Rockford, Ill. 
Buhr Mch. Tool ¢ Co., 835 Green St., Ann Arbor, 
ich. 
Morris Machine, “> Co., Inc., 946-M Harriet 
St ncinnati 
Naticnal Automatic Tost Co., Inc., S. 7th and 
. Sts., Richmond, Ind. 


DRILLING MACHINES, Multiple Spindle 


Avey Drilling Mch. Co., 26 E. Third St., Cov- 
ington, Ky. 

Bros, Station F, P.O. Box 101, 
Toledo 

Barnes Drill Co. B14 Chestnut, Rockford, Ill. 

Barnes, W. F. hn, Co., 201 S. Water St. 

Baush ae Tool Co., 156 Wason Ave., 
Springfield 7, Mass 

Buffalo Forge ‘Co., “490 Broadway, Buffalo, 


Buhr Meh. Tool Co., 835 Green St., Ann Arbor, 


Mic 
canes} Div., Lathe & Tool Co., 
okley, Cincinnati 

Bickford toot Co., 3220 Forrer Ave., 
Cincinnati, Ohio. 

Cleereman Mch. Tool Co., Green Bay, Wis. 

Cosa Corp., 405 Lexington Ave., New York 17. 

Cross Co., 3250 Bellevue Ave, Detroit 7, Mich. 

Davis & Thom Co., 1 Burnham St., 
Milwaukee 

Delta Power Tool Div, Rockwell re, Co., 

614G N. Lexington Ave., Pittsburgh 8, Pa. 

Edlund Machinery Co., Cortland 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, 


etl ae Meh. Co., 2442 Douglas St., 


ngsbury Corp. Keene, N. H. 

Worcester, Mass. 

Miliholland, 'W. K. Machinery Co., 6402 West- 
field Bivd., Indianapolis 

Modern ind. ‘Engrg. Co., 14230 Birwood Ave., 
Detroit 4, Mich. 

Moline Tool! Co., 102 20th Wl. 

Morris Machine’ Tool oo 946-M Harriet 
St., Cincinnati 3, Ohi 

National Automatic Tool Co., Inc., S. 7th and 
N. Richmond, 4 

Pratt & Whitney, West Hartford 1, Conn 

Snow Mf g Co, 435 Eastern Ave., Bellwood, Ul. 


Engrg. Co., 3400 E. Lafayette, 
rol ic 
South Bend ks Works, Inc., 425 E. Madison 
St., h Bend, 


Zagar Tool, Inc., 24000 Lakeland Bivd., Cleve- 
and 23, ‘Ohio. 


(Continued on page 312) 
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productio 


How Pittsburgh 
knotted brush 
construction provides 


e Better Balance e Uniform wear 
e Better cleaning 
e Longer equipment life 


Because of their construction, Pittsburgh “Lightning” 
knotted sections have exactly the same number of wires It takes the right machinery to build your product right! 
in every knot. Asa result, you get a brush with perfect Columbus Die-Tool individually designs and builds tools, dies, 


pot a and special machinery to produce your product alone. This gives 
drives it! you the advantages of lower operating cost, greater production 


What’s more, the special type of wire used in these and a higher quality product. 
knots is the fastest cutting, with the longest life, that ier — 
can be produced. Built for the toughest applications, Let Columbus Die-Tool’s more: than 46 years of designing 


“Lightning” brushes are perfect for cleaning welds, and engineering experience go to work for you. Contact CDT 


removing scale or rubber, or cleaning parts where rae f 

pir brushing is needed. 8 P today about your special die, tool and machinery requirements. 
This is just one example of superior Pittsburgh 

construction, engineered for both general 

and specific applications. For details of the 

complete line, write for free Catalog No. 

54-W. Address: PITTSBURGH PLATE GLASS 

Co., Brush Division, Dept. W-1, 3221 “ 

Frederick Ave., Baltimore 29, Maryland. a = AND MACHINE COMPANY 


ower ESTABLISHED 1906 
BRUSHES PAINTS ¢ GLASS CHEMICALS PLASTICS FIBER GLASS 


PITTSBURGH PLATE GLASS COMPANY 
IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED 
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You can be sure 


you're planning your production 
properly if you’ve considered 
the advantages of 


Marblette 
Plastic Tooling 
: Resins 


which can speed designs from 
drawing board to production run, 
4 require no heavy equipment in- 
vestment or highly skilled labor, 
facilitate pilot runs and design 
changes, and 


will save you 
up to 70% in 
time and up 
to 80% in cost 


in making stretch dies, draw 
» dies and panels, match dies, jigs, , 
fixtures, patterns, models, proto- 
types, core boxes, plating shields, 
» bag and contact molds, latex dip 
production forms, molds for fi- 
brous glass lay-up, spray-metal 
backing, vacuum-forming, and 
electro-forming, and other types 
of tools and dies. 


The versatile yet specialized liq- 
uid epoxy and phenolic resins 
developed by Marblette fit into 
your production picture. Con- 
vince yourself—see how they can 
give you increased economy and 
efficiency—use the handy cou- 
pon below for resin samples, 
technical data, a phenolic data 
folder, an epoxy data folder, 
and a conversion compute; that 
shows at a glance how much 
resin to use for casting any size 
product or part. 


Marblette 


So 000008 


The Marblette Corporation & 
37-33 Thirtieth Street * 
& 


Long Island City 1, N. Y. 
We are interested in plastic tooling for 
Please ) Technical Literature 6 
{) Phenolic Data Folder & 
us (1) Epoxy Data Folder oe 
free { Conversion Computer 


Company 


Address 
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D Product Directory 


DRILLING MACHINES, Radial 


American Tool Works Co., Pearl and Eggleston 
Aves., Cincinnati, Ohio 

Conady -Otto Div., Cincinnati Lathe & Tool Co., 

kle Cincinnati, Ohi 

Carlton Meh. Tool iCo., 3000 Spring Grove Ave., 
Cincinnati 25 

Cincinnati Bickford Tool Co., 3220 Forrer Ave., 
Cincinnati 

Cincinnati Gilbert Machine 7. Co., 3366 
Beekman St., Cincinnati 23, 

Cosa Corp., 405 Lexington Po "New York 


17,N. Y. 
Foot-Burt Co., 1300 St. Clair Ave., Cleveland, 


10, 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio. 

Kaukauna Machine Corp., Kaukauna, Wis. 

Modern Ind. Engrg. Co., 4230 Birwood Ave., 
Detroit 4, Mich. 

via Machine Tool Co., Inc., 946-M Harriet 

Cincinnati 3, Ohio 

cies Machine Works, Inc., 3940 Palmer St., 

Chicago, Ill. 


DRILLING MACHINES, Rail 
See Drilling Machines, Gang 


DRILLING MACHINES, Sensitive 
Avey ow Mch. Co., 26 E. Third St., Cov- 


ington, 
Buffalo ‘Forme Co., 490 Broadway, Buffalo, 


Canedy-Otto Div., Cincinnati Lathe & Tool 
Co., Oakley Cincinnati, Ohio. 
Coss Corp. 405 Lexington Ave., New York 


Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 

Edlund Co., Cortland, N. 

Foot-Burt Co., 1300 St. Clair Ave., Cleveland, 


8, Ohio. 

Leland-Gifford Co., 1025 Southbridge St., 
Worcester, Mass. 

National Automatic be Co., Inc., S. 7th and 

St., Richmond, 
Pratt & ney, West Hartford 1, Conn. 
Ryerson, Jos. é Son, Inc., 2558 W. 16th t., 
hicago is. 

Snow Mfg. Co., 435 Bellwood III. 

South Bend Lathe Works, 425 E. Madison 
St., South Bend, Ind. 


DRILLING MACHINES, Upright 

Avey Drilling Mch. Co., 26 E. Third St., Cov- 
ington, Ky. 

Baker Bros., Inc., Station F, P.O. Box 101, 
Toledo 10, Ohio 

Barnes Drill Co., 814 Chestnut Rockford, Ill. 

Barnes, W. F. & John, Co., 201 S. Water St., 
Rockford, Ill. 

Baush Mch. Tool Co., 156 Wason Ave., Spring- 
field 7, Mass 

nae ‘Forge Co., 490 Broadway, Buffalo, 


Canedy-Otto Div., part Lathe & Tool Co., 
Oakley, Cincinnati 

Cincinnati Bickford Yost Co., 3220 Forrer Ave., 
Cincinnati, Ohio. 

Cleereman Mch. Tool Co., Green Bay, ve 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Cosa Corp., 405 Lexington “Ave., New York 


17,N. Y. 
Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 
Edlund Machinery Co., Cortland, N. 
Foote-Burt Co., 1300 St. Clair Ave., Cleveland 


hio. 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio 

Hartford Special Mehry. Co., 287 Homestead 
St., Hartford, Con 

Ingersoll Milling ch. Co., 2442 Douglas St., 
ockford, Ill. 

Leland-Gifford 1025 Southbridge St., 
Worcester, Mas 

Moline Tool ‘Co., 20th St., il. 

National Automatic Tool Co. a . 7th and 

Sts., Richmond, Ind. 

Orban, Ku Kurt h oP. Inc., 205 E. 42nd St., New 
Yor 

Mfg. Co., 2135 Kishwaukee 
St., Rockford, Ill. 

Ryerson, Jos. T. & Son, Inc., 2558 W. 16th St., 
Chicago 18, | 

Snow M ‘ay 435 Eastern Ave., Bellwood Iil. 

Snyder Tool & _Engrg. Co., 3400 "EL Lafayette, 


ch. 
South Bend’ Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 


DRILLING MACHINES, Wall, Radiol 


Clavetens. Punch & Shear Works, 3817 St. Clair 
Ave., N.E., Cleveland, Ohio 
Consolidated’ Mch. Tool Corp., Rochester, N. Y. 


DRILLS Center 
Chicago-Latrobe ratet Drill Works, 411 W. 


Ontario St., Chica iil. 
Cleveland Twist Dri, ‘Co., 1242 E. 49th St., 


Cleveland, Ohio. 


Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Keo Cutters, 19326 Woodward, Detroit, Mich. 

National Twist Drill & Tool ‘Co., Rochester, 


Mich. 

Union Twist Drill Co., Athol, Mass 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


DRILLS, Core 


Corboloy Dept., General Electric Co., Box 237 
Roosevelt Park Annex, Detroit 32, Mich. 
Chicago-Latrobe Twist Brit Works, 411 W. 


Ontario St., Chic 
Co’. 1242 E, 49th St., 


Cleveland Twist 
Cleveland 14, 
Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 
ich. 
Firth ‘Ste Sterling, Inc., 3113 Forbes St., Pittsburgh 
Gaining ro Tool Co., 21225 Hoover Rd., Detroit 
Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 
Stellite Union Carbide & Carbon 
orp., 3 42nd St., New York, N. 
Corp., 1938 Thomas St., Mead- 


vill 
National Twist Drill & Tool Co., Rochester, 


Scully-Jones & Co., 1903 Rockwell St., Chi- 
cago, 8, 
Murray Hill, N. J. 


Smit, K., & Sons, Inc. 
Super ‘Co., 21650 Hoover Rd., Detroit 13, 


Mic 
Union Twist Drill Co., Athol, Mass 
1220 Woodward Heights Bivd., 


Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 

Willey’s Carbide Tool Co., 1340 W. Vernor 
Hwy., Detroit 1, Mich. 


DRILLS, Deep Hole 

Cleveland Twist cng Co., 1242 E. 49th St., 
Cleveland 14, Ohi 

Gairing Ne Co., 21225 Hoover Rd., Detroit 


Mi 
Pratt’ Whitney, Hartford 1, Conn 
Smit, K., & Inc., Murray’ Hill. N. J 
Union Drill Athol, Mass 
Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


DRILLS, Portable Electric 


Black & Decker Mfg. Co., 

Chicago Pneumatic Tool Co., 6 
New York, N. Y. 

Millers Falls Con, Greenfield, Mass 

Ryerson Jos. T., "& Son, Inc., 2558. W. 16th St., 
Chicago is, 

Standard Electrical Tool Co., 2488-90 River Rd., 
Cincinnati, Ohio 


Md. 
€. 44th St., 


DRILLS, Portable Pneumatic 

Chicago Pneumatic Tool Co., 6 E. 44th St. 
New York 9, 

Ingersoll-Rand Co., Phillipsburg, N. J. 

Keller Tool Co., Grand dg > Mich. 

Onsrud Machine Works, Inc., 3940 Palmer St., 
Chicago, III 


DRILLS, Rachet 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 
Chicago- Latro Twist Drill Works, 411 W. 


Ontario St., Chic 
Cleveland Twist. ‘Co., 1242 E. 49th St., 
Greenfield, Mass. 


Cleveland 
Greenfield Tap “Die Corp. 
‘ool Co. Rochester, 


a Twist Drill & 


h 
Pratt & Whitney, West yore Conn. 
Union Twist Drill Co., 
Whitman Barnes, 10800 Plymouth Rd., 
Plymouth, Mich. 


DRILLS, Spade 


oo ag Co., 21225 Hoover Rd., Detroit 


DRILLS, Twist 
Chicago- Drill Works, 411 W. 


Ontario St., 
Drill“ Co., 1242 E. 49th St., 


Cleveland 

Ohio. 
DoAll Co., 254 N. Laurel Ave., Des Plaines, Ill. 
Sterling Inc., 3113 Forbes St., Pittsburgh 


Greenfield Tap Die Con, Greenfield, Mass. 
Nat — Twist Drill ool Co., Rochest ter, 


Pratt. & Whitney, West Hartford 1, Conn. 
Super, Tool Co., 21650 Hoover Rd., Detroit 13, 


h. 
Union Twist Drill Co., Athol 
Whitman Barnes, 30600" Plymouth Rd., 
Plymouth, Mich. 


(Continued on page 314) 
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Can be fur- 
nished with 


on left hand 
side of wheel 
head. 


WORK SURFACE 


ABRASIVE NO. 1% TOOLROOM SURFACE 
GRINDER—a quality-built hand feed grinder — 
has the capacity your toolmakers need for their 
work—nearly 50% more than most small surface 
grinders. Abrasive No. 1/2 is easy to work with— 
it’s a big favorite with toolmakers throughout the 


accuracy 


For more information on products advertised, use Inquiry Card, page 255 


world. Thousands of these simple, efficient grinders 
are in service today—in tool and die shops, and 
in the tool departments of production plants. Send 
for Catalog giving complete details. Abrasive 
Machine Tool Company, 12 Dunellen Road, East 
Providence 14, R. I. 


is Reflected in the Finish of Your Product 


MACHINERY, January, 1955—313 


| 
| 
tee 
‘ 
J whecl mounted : 
x 
Pe, 
We 4 
i 


DRILLS, Wire 
Chicago-Latrobe Twist Drill Works, 411 W. 
Ontario St., Chi cane, 
eenfie ‘ap ie Cor; eentie ass. 
LARGEST — National Twist Drill & ool Co., Rochester, 


itman arnes, mo} 

Clutches are Plymouth, Mich. 

used on oil well 


rigs. 


DRIVES, Chain 


Link-Belt Co., 220 S. Belmont Ave., Indian- 
apolis 6, Ind. 


DUPLICATORS 
Gorton, Mg ing Mch. Co., 1110 W. 13th St., 


Racine, W 
SMALLEST — Lehigh Foundries, Inc., 1500 Lehigh Dr., 
aston, 
operate business Pratt & Whitney, V West Hartford 1, Conn. 
machines. ool Co., 2500 Kishwaukee St., 
ockford, 


DUST COLLECTORS 
Delta Pree Tool Div., Rockwell Mfg. Co., 
DEPENDABLE— 614G N. Lexington Ave., + ct 8, Pa. 
Pangborn Corp., agerstown, d. 
they’re speci- 
fied for latest 
military jet DUST CONTROL SYSTEMS 
airplanes. Pangborn Corp., Hagerstown, Md. 


ELECTRICAL EQUIPMENT 
General Electric Co., Schenectady 5, N. Y. 


EFFICIENT— 
they’re used 
in automo- 
tive trans- 
missions, 


EMERY WHEEL DRESSERS 
See Dressers, Grinding Wheel 


EMERY WHEELS 
See Grinding Wheels 


ENGRAVING MACHINES 
Cons Corp., 405 Lexington Ave., New York 17, 


Gorton Geo., Mch. Co., 1110 W. 13th St., 
Racine, Wis. 


FORMSPRAG 


PP a t ion Wobinip Engineering Co., 390 Hillside Ave., 


Hillside, 


EXTRACTORS, Drill 


EXTRACTORS, Screw 
f id find Cleveland Drill Co., 1242 E. 49th St., 
ili vantages evelan: 
Versatility of performance—wide industry to get the advantag cleveland, Ohio. Corp, Greenfield, Mass 
range of sizes—make it possible of Formsprag Clutches accuracy, Union Twist Drill Co., A 
Whitman & Barnes, 40800 Plymouth Rd., 
for over 3,000 users in every type long life, and smooth operation. Plymouth, Mich. 


Here’s how your over-running, backstop- FACING MACHINES 


ping, and indexing applications can benefit: Baird Machine Co., 1700 Stratford Ave., Strat- 
ord 
Full complement sprag action allows an exgell 6 ‘Corp., 1200 Oakman Bivd., Detroit 


infinite number of gripping positions. An 
operation this means low unit stress with 'N Sts., Richmond, Ind. 
greater torque capacity, instantaneous 


engagement without backlash, and silent FANS, Exhaust, Electric Ventilating 
operation. Buffalo Forge Co., 490 Broadway, Buffalo 


Generai Electric Co., Schenectady 5, N. Y. 
WRITE SPRAG 


for new FEEDS FOR PRESSES, Automatic 
20-page U. S. Tool Co. Inc., 255 North 18th st., 
catalog. 


OVER-RUNNING + BACKSTOPPING + INDEXING 
FELT, For All Applications 


istri i incipal cities, 
Distributors in principa American Felt Co., Glenville, Conn. 


FORMSPRAG COMPANY, 23609 HOOVER ROAD, VAN DYKE, MICHIGAN (Continued on page 316) 
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ROWBOTTOM MACHINES will put your 


CAM MILLING and CAM GRINDING 
on a fast, economical basis . . . 


Rowbottom Cam Milling and Cam Grinding Machines are 
built to meet the most exacting demands of modern produc- 
tion. Speed, precision and versatility are designed into these 
machines which are the result of nearly half a century’s 
experience by the pioneer manufacturer of cam-producing 
machines. Basically, the features which established leadership 
for the name “Rowbottom” in cams away back in 1906 are 
incorporated in these machines . . . features which are today 
recognized as outstanding in this class of metal-working. 


Consult Rowbottom on your cam production requirements and 
take advantage of Rowbottom’s highly specialized know-how. 
Ask for literature, available promptly on request. 


THE ROWBOTTOM MACHINE CO. 
WATERBURY, CONN., U.S.A. 


Send Rowbottom your specifications in the event your requirements 
are not sufficient to justify an investment in machines. Contract 
Department will gladly quote you. 


Rowbottom Cam Milling Machine 
No. 325. 


QUICK, LOW COST 
OPERATION is made possible 


by the Davis tilting table, which permits 
even work tapering as much as 3” per 
foot to be set up and cut quickly. And 
Davis multiple tooth cutters make quick 

work of all keyways up te 1” in width. 


Let us work out set WALTHAM THREAD MILLING MACHINE 


For profitable small part thread milling—use 

Pro - the Waltham Thread Miller. We have recently 

made a number of changes in the design of 

e these machines that add to their operating 

efficiency and improve their appearance. New 

Write for Bulletin pedestal design eliminates n for having ac- 

cess to rear side, permitting machines to be 

placed back-to-back or against a wall. Spindle 

ds are regulated from 0.5 to 5.75 rpm by 
easily accessible but covered pick-off gears. 


These and other important changes 

D AVI ©, are all described in supplementary 
bulletin M, which illustrates the 

KEYSEATER whole machine. Send for your 

Sos 

8. ALTHAM MACHINE WORKS 

TRADE MARK 
REGISTERED us. Pat.orr.§ Newton St., Waltham, Mass. 
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F Product Directory 


FILES, Hack FILES, Machine Grob, Inc., Groton, 
DoAll Co., 254 N. Laurel Ave., Des Plaines, III. Atkins Saw Div., Borg-Warner Corp., 402 S. oe ny sea: and 
Simonds Saw & Steel Co., 470 Main St., Fitch- Illinois St., Indianapolis 9, Ind. PR ag EE Co., 1410 E. Maumee St. 


burg, Mass. DoAil Co., 254 Laurel Ave. 


Oliver Instrument Co., 
Adrian, Mich. 


FILES AND BURS, 
FILES, Hand 
Atkins Saw Div., Borg-Warner Corp., 402 S. 
Illinois St. Indianapolis 9, Ind. 
DoAll Co., 254 Laurel Ave., Des Plaines, III. 
Heller Bros. Co., Newcomerstown, Ohio. 
— File Co., 23 Acorn St., Providence, 


Simonds Saw & Steel Co., 470 Main St., Fitch- 


Wesson Co., 
Ferndale, Mich. 


FILING MACHINES, Dies, Etc. 
burg, Mass. DoAll Co., 254 N. Laurel Ave., Des Plaines, Ill. 


Des Plaines, Ill. 


410 E. Maumee St., Adrian, Mich. 


FILTERS, Air 
Rotary Keller Tool Co., Grand Haven, Mich. 


DoAil Co., 254 N. Laurel Ave., Des Plaines, Ill. 
Pratt & Whitney, West Hartford 1, Conn. 
20 Woodward Heights Bivd., 


FILTERS, Coolant and Oil 
a Drill Co., 814 Chestnut St., Rockford, 


Industrial Filtration Co. (Delpark Corp.) 15 
Industrial Ave., Lebanon, Ind. 


carbide rigid. 


igidity, outlasts 
TYPICAL CASE HISTORIES ae many 


Gun Barrels, heat treated steel castings, 
280 to 340 Brinell, 9” to 11” dia., cut 
1/2" to 3/4” deep, 34 RPM, .032” feed. 
Worm Shafts for Speed Reducers, 4140 
SAE steel, 5” dia., cut 3/8” to 1-1/4” 
deep at 250 SFM, .011” feed. 


For Maximum Feeds & Speeds 
on Any Machine 


SAVE ON GRINDING COSTS with replace- Whom 
able carbide inserts. They’re furnished karst 
by us or by carbide manufacturers with 
pre-formed front and side clearance 
angles and ground seating surfaces. 


LONG CARBIDE LIFE insured by two-way 
adjustment; forward by built-in adjust- 
ing screw, sideways by serrated clamp. 
Buttress serrations will not slip, hold 


DURABLE SHANK of special high-alloy 
steel, heat-treated for toughness and 


Tool steel anvil under carbide allows 
harder carbide grades, protects shank. 


3 HOLDER STYLES, each right- and left- " 
hand, made for straight turning, plunge 
cutting, and turning to shoulder. 


Bah FOR MACHINES AND METAL 


Lowe Bros. Co., Dayton, Ohio 

Parker Rust Proo od 2194 E. Milwaukee, 
Detroit 11, Mich. 

Ransburg Electro-Coating Corp., 1234 Barth, 

Indianapolis, Ind. 


FLEXIBLE COUPLINGS 
See Couplings, Flexible 


FLEXIBLE SHAFT EQUIPMENT 
Pratt & Whitney West Hartford 1, Conn. 


FORGINGS, (Upsetting) Machines 

Ajax Mfg. Co., Euclid, Cleveland 17, Ohio. 

Baldwin- Hamilton Corp., Eddystone Div., 
Philadelphia 42, 

Hill Acme Co., iZ0r Ww. 65th St., Cleveland 2, 

io. 

National Machiner ig Greenfield and Stan- 

ton Sts., Tiffin, 


Organ, Kurt 205 E. 42nd St., New 
Yor 


FORGINGS, Drop 

Bethlehem Stee! Co., Bethlehem, Pa. 

Mueller Cre Co., Port Huron 35, Mich. 

. & ‘Co., 400 Vulcan St., Buffalo 


FORGINGS, Hollow Bored 

Bethlehem Steel Co., Bethlehem, Pa. 

National Forge & Ordnance Co., Irvine, Warren 
County, Pa. 


FORGINGS, Iron and Steel 

Bethlehem Steel Co., Bethlehem, Pa. 

National Forge & Ordnance Co., Irvine, Warren 
County, Pa 


brazed tools. FORGINGS, Upset 


Bethlehem Steel Co., Bethlehem, 
Mueller Brass Co., Port Huron 35, Mich. 
J. H. & Co., 400 Vulcan "et 


FORMING AND BENDING MACHINES 
American Steel Foundries, Elmes Engrg. Div., 
mg Rd., and Tennessee Ave., Cincin- 
nati, Ohio. 


WRITE FOR CHIP-HOG BULLETIN AND PRICE LIST 


hai 
The GAI RI NG Tool Comp & 3917 St. 


21225 HOOVER RD., DETRON 32, MICHIGAN 


OUNTERBORES - E-CON-0-MILLS - BORING BLOCKS & BARS - FINE TOOTH CUTTERS - SPADE DRILL PECIAL TOOLS - CHIP-HOG TURNING TOOL 
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Consolidated’ Mch. teal Corp. N. Y. 

Dreis & Krump Mfg. Co., 7416 Loomis Bivd., 
Chicago 36, 

Ferracute Machine Co., Bridgeton, N. 

Corp., 501 Wolf Rd., Des” Plaines, 


Press Co., 300 Lincoln Ave., 
Mch. & Works, 683 Northland 
Ave., Buffalo, N. Y. 
Verson Allsteel Press Co., 93rd St. & S. Ken- 
wood Ave., Chic 
Yoder Co., 5500 Walworth, Cleveland, Ohio. 


(Continued on page 318) 
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COMTOR COMPANY 
REPRESENTATIVES 


BARWOOD & COMPANY 
3137 North 15th Street 
Philadelphia 32, Pa. 
DOLPH BOETTLER COMPANY 
6625 Delmar Bivd. 
St. Louis 5, Missouri 
GERALD B. DUFF & COMPANY 
68 Clinton Avenue 
Nework 5, New Jersey 
LOUIE A. GAIN 
1544 Spruce Street 
Berkeley, California 
F. D. HUNTINGTON CO. 
9101 East Jefferson Ave. 
Detroit 14, Michigan 
WALTER R. OLT 
306 Abingdon Road 
Dayton 9, Ohio 
HAROLD E. SUNDBERG 
Ellicott Square 
Buffalo 3, New York 
CONANT BROACH COMPANY 
347 West 107th Street 
Chicago 28, Illinois 
GERHART M. COOKE 
4760 East Olympic Blvd. 
Los Angeles 22, California 
L. D. SUPPLY COMPANY 
436 Maple Street 
Wichita, Kansas 
M, L. LEVIS 
Fairview Park 
4595 West 214th Street 
Cleveland 26, Ohio 
PROCTOR & MARTIN CO., INC. 
297 Franklin Street 
Boston, Mass. 
SEVERANCE TOOLS OF CANADA, LTD. 
1232 Eglinton Avenue West 
Toronto, Ontario, Canada 
ENGINEERING SALES COMPANY 
112 Portwood Street 
Houston, Texas 


an 
1905 S. Harwod 
Dallas, Texas 


Precision 
Internal 
Gage 


Used by the 
thousands in the 

Jet Engine and Auto- 
matic Transmission 
programs 


GAGES PRECISION HOLES TO FRACTIONS OF .0001” 

Discover Comtorplug and learn how easy it is to install Precision Internal 
Gaging; at machine, bench, lab. In an hour you can install this “Pack- 
aged Precision’ without special operator training and with no need 
for electronics, wiring, air hose and such gimmicks. Uniform precision 
in use is assured by automatic features unique in Comtorplug. It gages 
holes from 1” to 8” dia. . 
Unique 2-point gaging detects front or back taper, out-of-round, bell 
mouth, barrel shape, etc., and SHOWS EXACT SIZE—not 
just go or no-go. Get the exciting story by wiring to 

Comtor Company, 74 Farwell St., Waltham 54, Mass. 


. with long inreaches available as needed. 


<4 SEND FOR BULLETIN NO. 48 


OUTLASTS DEAD CENTERS 
TIMES OVER! 


UNCHALLENGED ACCURACY! 


CUT 


MACHINE MAINTENANCE COSTS 
with | IVE jacks 


EMPCO Leveling Jacks cut 
down on set-up time and keep 
maintenance costs to a mini- 
mum! They provide a solid, 


level support for machine tools, 
assembly fixtures, industrial fur- 
naces, and all types of produc- 
tion equipment. Machines 
leveled with EMPCO Jacks are 
easily installed and relocated— 
maintain new-machine perform- 
ance longer! Equipment can be 
re-leveled in a matter of sec- 
onds by a simple turn of the 
hex screw. 


VI-SORB Mounting Pads are 
optional with EMPCO Jacks. 
They control vibration from 
within the machine itself, and 
reduce transmitted vibrations. 


Style 


Available in two styles and 6 
models, there’s an EMPCO Jack 
for your every requirement. 
Write today for complete infor- 
mation and illustrated bulletin! 


PRODUCTS 


THE ENTERPRISE MACHINE PARTS CORPORATION 


2734 JEROME AVENUE 


DETROIT 12, MICHIGAN 


For more information on products advertised, use Inquiry Card, page 255 


Get every dollar's worth of production 
from QUADRO PRECISION LIVE CEN- 
TERS—designed to support the HEAVIEST 
load at HIGHEST speed for the LONGEST 
time! Guaranteed accurate to .00005”— 
they will outlast dead centers by far! 


Each QUADRO CENTER completely elimi- 
nates friction—two double row pre-loaded 
ball bearings absorb combined radial end 
thrust. You'll discover its remarkable ef- 
ficiency on a lathe, miller OR ANY 
OTHER MACHINE TOOL! 


TODAY—see your regular supply dealer 
for Complete Facts or write to: 


DAVKON 


TOOL & MACHINE CO., INC. 
496 Broadway, Brooklyn 11, N. Y. 


DECADES OF IMPORTANT 
TOOL PARTS PRODUCTIO 
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F-G Product Directory 


FORMING AND STAMPING MACHINES Nite ma 14400 Woodrow Wilson, 
i 
Baird Machine Co., 1700 Stratford Ave., Strat- Haynes St Stellite Div., Union Carbide & Carbon 


ford, Conn. 
Chambersburg Engrg. Co., Chambersburg, Pa. inc. 42nd New York. 


Cincinnati Shaper Co., Elam and Garrard Aves., A 
Cincinnati. Ohio. v National Broach, & Mch. ‘Co., 5600 St. Jean 
Dreis & Krump Mfg. Co., 7416 Loomis Bivd., Pratt & Peal ‘West Hartford 1, Con 


Chicago 36, Paul 
Hydraulic Press Mfg. Co., 300 Lincoin Ave., big = a ‘Mich. Woodward Heights "Blvd, 


Mt. Gilead, Ohio 
Niagara Mch. & Tool Works, 683 Northland 
Ave., Buffalo, N. Y. 
Inc., 255 North 18th St., FRAMES Machinery Welded 


Verson Allstee! Press Co., 93rd St. & S. Ken- Mahan, R. H. Co., Detroit 34, Mich. 
wood Ave., Chicago, II. Verson’ Alisteel Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, iif. 


FORMING TOOLS or Tool Blanks 
Brown & Sharpe Mfg. Co., Providence, R. |. . 
Firth Sterling 13 Forbes Pittsburgh FURNACES, Heat-Treating 
30, Pa. General Electric Co., Schenectady 5, N. Y. 


ANY SIZE—ANY MAKE 
OF ANTI-FRICTION BEARING SPINDLE THAT IS REPAIRABLE 


For precision grinding, milling or boring, Spindles must be in 
first class running condition to produce good work and more of it. 


The place to have your Spindles built to their original perform- 
ance is where Precision Spindles are built. 


You can send your Spindles to us with CONFIDENCE, knowing 
the job will be done right the first time and at the lowest possible 
cost. Cost figures are submitted for your 

approval before we proceed with the work. 


FOR FAST SERVICE, 
THE RIGHT BEARINGS, 
BETTER WORKMANSHIP AND 
LUBRICATION, AT LOWER COST 


Send your repair to 


Spindles repaired and rebuilt by Bers 


POPE are dynamically balanced pops. MACH CORPORATION 


to the same tolerances as new 
Spindles. This means better Established 1920 


surface finishes and th 261 River St. Haverhill, ich setts 


running Spindles. 


ASK US TO MAIL YOU A COPY OF SPINDLE REPAIR BULLETIN M-1 


FURNITURE, Shop 
Standard Pressed Steel Co., Jenkintown, Pa. 


GAGE BLOCKS 


Brown & Sharpe tg Co., Providence, R. 
Dearbo' Gage Co 2038 Beech 


Mic 

DoAll 254 Laurel Des 

Pratt & Whitney, Hartford 1, Con 

Scherr, George, Co., Inc., 200 
New York 12, N. 

Taft-Peirce Woo 

Van Keuren Co., 158 ‘Waltham 
Boston, Mass. 


GAGES, Air 


Cosa Corp., 405 Lexington Ave., New York 17. 
DoAll Co., ‘254 Laurel Ave., Des Plaines , 
Federal Products Corp., P. P. 0. Box 1027, " Provi- 


dence, R. |. 
Pratt rs ‘Whitney, West Hartford 1, Conn. 
Taft-Peirce Mfg. Co., Woonsocket, 


GAGES, Comparator 


Ames, C., Co., Waltham 54 

Cleveland instrument Co., 735 a Ave., 
Cleveland 15, 

Comtor Co., 47 ‘porweil St., Waltham 54, Mass 

Cosa Corp., “405 Lexington’ Ave., New York 17. 

DoAll Co., ‘254 Laurel Ave., Des Plaines, Ill. 

Federal Products Corp., P. 0. Box 1027, Provi- 
dence, R. 

Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 

Pratt & Hartford 1, Conn. 

Scherr, Inc., 200 Lafayette St., 
New York 2,N 

Standard Gage’ be ‘Inc. Poughkeepsie, N. Y. 

Taft-Peirce Mfg. Co 0., Woonsocket, R. i. 


GAGES, Depth 


Ames, B. C., Co. foe. Ve Waltham 54, Mass. 
Brown & Sharpe ., Providence, 
— Gage 2038 Beech St., Dearborn, 


DoAll Co., 254 Laurel Ave., Des Plaines, Ill. 

Federal Products Corp., P. 0: Box 1027, Provi- 
dence, R 

Hanson- Whitney Co., Div., Whitney Chain Co., 
Hartford, Conn. 

Lufkin Rule Co., Hess Ave. Seem, Mich. 

Millers Falls Co., Greenfield, M 

New York 12, N. 

Starrett, The L. "Co., A Mass. 

Taft-Peirce Mfg. ey Woonsocket, R. 


GAGES, Dial 


Ames, B. C., 54, Mass. 

Brown & S — Co., Providence, R 

DoAll Co., Laurel Ave., Des Plaines, Ui. 

Federal Products Corp., P. ©. Box 1027, Provi- 
dence 

Lufkin Rule Co., Hess Aves Saginaw, Mich. 

Scherr, George, Co. ‘200 Lafayette St., 
New York 2, N.Y. 

Standard Gage’ Inc., N. Y. 

Starrett, The L. Co., Athol 


GAGES, Electric 


Cleveland Instrument Co., 735 Carnegie Ave., 
Clevela , Ohio. 

Cosa ee. 405 Lexington Ave., New York 17. 

DoAll 254 Laure Des Plaines, Ill. 

Federal Corp., . ©. Box 1027 Provi- 


dence, R. |. 
Pratt re ‘Whitney, West Hartford 1, Conn. 


GAGES, Height 


Ames, B. C., Co., Waltham 54, Mass 

Brown & Sharpe Mfg. Co., Providence, R. 1 

Cleveland ery Co., 735 Carnegie Ave., 
Cleveland 15, 

DoAll Co., 254 ture, 

Lufkin Rule Co., “hares 

Pratt & Whit tney Wert Yorttord 

Scherr, George Inc., 200 Lafayette St., 
New York 12, Y. 

Starrett, The L. S., Co., Athol, Mass. 


ducts advertised, use Inquiry Card, page 255 
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For more information on 3 
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Product Directory 


GAGES, Plug, Ring and Snap 


Axelson Mfg. Co., P. O. - 15335, Vernon 
Sta., Los ingeles 58, Cal 

Brown’ & Sharpe Mfg. Co., Providence, 

Carboloy Dept., ge Electric Co., Box B37, 
Roosevelt Park Annex, Detroit 32, Mich. 

Dearborn Gage Co., 22038 Beech St., Dearborn, 


Mi 
DoAll Co., 254 Laurel Ave., Des Plaines, Ill. 
ag Products Corp., P. O. Box 1027, Provi- 


e, R. 1. 
) Firth "Sterling Inc., 3113 Forbes St., Pittsburgh 
/ Greenfield Tap & Die Corp., Greenfield, Mass. 


Ha Stellite Div., Union Carbide & Carbon 
orp., 30 E, 42nd St., New York. 


le Kennametal Inc. Latrobe, 
| Carbides Corp., Pa. 
.| Scherr, George, 00 Lafayette St., 


Pratt & Whitney, West Fi Hartford 1, Conn. 
New York 12, N. 
Standard Gage Poughkeepsie, N. Y. 
Starrett, The L. S. “Co. Athol Mass. 
Taft-Peirce Mfg. ae Woonsocket, R. I. 
Co., 176 Waltham St., Watertown, 
oston, 
ves. Asher 9113 Schaefer Hwy., Detroit 28, 


Willey’s Carbide Tool Co., 1340 W. Vernor 
Hwy., Detroit 1, Mich. 


GAGES, Surface 


Ames, B. C., Co., Waltham 54, Mass. 

Brown & Sharpe Mfg. Co., Providence 
Columbus Die-Tool & Mch. Co., 955 
Ave., Columbus, Ohio. 
DoAll Co., 254 Laurel Ave., Des Plaines, Il. 
Hanson-Whitney Co., Div. Whitney Chain Co., 

Hartford, Conn. 
Lufkin Rule Co., Hess Ave., Saginaw, Mich. 
Millers Falls Con, oreentield, Mass. 
Starrett, The L. S., Co., Athol, Mass. 


GAGES, Taper 
Brown & Sharpe Mfg 55: Providence, 
Gage Co 2038 Beech St., 


Pratt & Whitney, West Hartford a Conn. 
Starrett, The L. S., Co., Athol, Mass. 
Taft-Peirce Mfg. Woonsocket, R. 


GAGES, Thread 
Axelson Mfg. Co., P. O. Box 15335, Vernon 
Sta., Los ngeles 58, Calif. 


Detroit Tap & vg Co., 8615 E. 8 Mile Rd., 


Base Line 
DoAll Co., Laurel Age, Des Plaines, Ill. 
P. 0. Box 1027, Provi- 


Federal Products Corp., 
dence, 

Greenfield ‘Tap & Die Nyt Greenfield, Mass. 
Pratt & Whitney, West Hartford 1, _ 

Taft-Peirce Mfg. Co., Woonsocket, R. 


GASKETS 


Crane Packing Co., 1800 Cuyler Aes Chicago. 
Garlock Packing Co., Palmyra, N. 


GEAR BLANKS, Non-Metallic 
Gear Co., 239 Richmond, Brooklyn 8, 
Chicago Rawhide Mfg. Co., 1309 Elston Ave., 
Goma rol tlectric Co., Schenectady 5, N. Y. 


GEAR BURNISHING MACHINES 

Gear Shaper Co., 78 River St., Spring- 
ie 

Gleason Works 1000 University Ave., Roches- 


GEAR ee ROUNDING AND 
BURRING MACHINES 
Bil yams Gear & Mch. Works, 1217-35 Spring 
rden St., Philadelphia, Pa. 
Consolidated Mch. Tool Corp., Rochester, N. Y. 
Cross Co., 3250 Bellevue Ave., Detroit . Mich. 
be” Rollwa Corp., 806 Emerson Ave., Syra- 


use, N. 
Industrial Engrg. Co., 


14230 Birwood, 
Detroit 4, Mich. 
Orban, Kurt i: Pu Inc., 205 E. 42nd St., New 
York 17, 


GEAR CHECKING INSTRUMENTS AND 
EQUIPMENT 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Eastman Kodak Co., Rochester 

Shaper Co., 78 River St., Spring- 
ie 

Works, 1000 University Ave., Roches- 

er 


For more information on p 


Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

National Broach, oy Co., 5600 St, Jean 
Ave. troit 2 ich 

~ Co., \ 200 Lafayette St., 


Starrett, The L. ry 
Taft-Peirce 
Vinco 13 Woon “Detroit 


GEAR CUTTING MACHINES, Bevel 
Gears (Generators) 

Bilgram Gear & Mch. Spring 
Corde den St., Philadelphia, P. 

Gleason Works, 1000 Gniversity Ave., Roches- 


ter 
Scherr, 200 Lafayette St., 


New yor 


GEAR CUTTING MACHINES 
Bevel Gears, Spira 


1000 University Ave., Roches- 

t 

Scherr, George Ce, yt 200 Lafayette St., 
New York 12, 


GEAR CUTTING MACHINES, Spur and 
Bevel Gears (Rotary Cutter) 


Scherr, Gouee Co., Inc., 200 Lafayette St., 
Wal- 


Machine Works, Newton St., 
tham, Mass. 


(Continued on page 320) 


every 


PRECISION 
BELT-DRIVEN 
SPINDLES 


2513 


STANDARD spindle 
are a ‘‘Who's Who" of 
American metal working .. . 
here's the perfect answer to 
modernizing old machines... 
developing special combina- 
tions with regular spindles. 12 


2500 RIVER ROAD e 


the STANDARD 


PRECISION SPINDLES AND MACHINE TOOLS 


PRECISION MOTOR-DRIVEN 
SPINDLES OR 
WORK HEADS 


users 


* DYNAMICALLY BALANCED 
* PRECISION ENGIN 


Since 1912 


tool co. 


CINCINNATI 4, @ OHIO 


ducts advertised, use 


Inquiry Card, page 255 
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GEAR CUTTING MACHINES, Spur and 
Helical Gears (Hobbing) 


Co., Rock and Montague, Rock- 
or 
Hirschmann Co., Carl, 30 Park Ave., Man- 


hasset, N. Y. 

Michigan 7171 E. McNichols Rd., 
Detroit 12, 

New ear” Mfg. Co., 1470 Chestnut 
Ave., Hillside, 

Orban, Kurt & to, Bac 205 E. 42nd St., New 
York 17, 


Scherr, George eo, Inc., 200 Lafayette St., 
New York iz, 


GEAR CUTTING MACHINES, Spur and 
Helical Gears (Shaper or Planer Type) 

Farrel- “1 rm Co., Inc., 25 Main St., An- 
sonia, Con 

rereia. ve ‘Gear Shaper Co., 78 River St., Spring- 
ie 


Michigan Lge? 7171 McNichols Rd., 
Detroit 12,M 

National Tool ot "11200 Madison Ave., Cleve- 
land, Ohio. 


GEAR CUTTING MACHINES, Worm and 
Worm Wheels 

eo Co., Rock and Montague, Rock- 
or 

Cone-Drive Gear Div., Michigan Tool ses 7171 
E. McNichols Rd., ‘Detroit 12, Mic 

Fellows Gear Shaper Co., 78 River ae Spring- 
field, Vt. (Straight and gg Types). 

Hirschmann “es Carl, 30 Park Ave., Man- 


hasset, N. 
Michigan 7171 £. McNichols Rd., 
1470 Chestnut 


Detroit 12, 
Gone Mfg. Co., 
Hillside, N. J. 
George Co., 200 Lafayette St., 


New York 12, N 


The MODERN AUTOMATIC 
CUTTING-OFF MACHINE 


Cuts Off Tubing, Pipe and Shafting 


Cuts off longer pieces than a regular automatic machine. In fact, cuts 
off any length you want—and cuts it faster. If your production requires 
quantity cutting-off of tubing, pipe or shafting, check the figures below 
against your present time. 


1/2" Tubing 


This machine cuts off and 
chamfers both outside 
edges of ¥%2” .030 wall 1%” cold 
tubing, 5” long, at the rate 
of one every 2.5 seconds. 


1 1/4" Cold Rolled 


This machine cuts off and 
chamfers both ends of 
rolled, 20” 
long, at the rate of one 
every 20 seconds. 


FAST 


1" Tubing 


This machine cuts off and 
chamfers both outside 
edges of 3” long, at the 
rate of one every 3 
seconds. 


These popular, time saving machines are 
now available in four sizes, handling work 
up to 6%/,” O.D. Their many cost cutting fea- 
tures are described and illustrated in our 
latest catalog that will be mailed promptly 


on request. 


WRITE FOR ILLUSTRATED CATALOG. 


MODERN MACHINE TOOL CO. 


_ Jackson, Michigan 
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GEAR FINISHING MACHINES 


Gear Shaper Co., 78 River St., Spring- 

1e 

Gleason Works, 1000 University Ave., Roches- 
ter 3, 

Michigan Tool ang 7171 E. McNichols Rd., 
Detroit 12, Mich 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 


GEAR GRINDING MACHINES 

Cosa Corp., 405 Lexington Ave., New York 17. 

Gear Grinding — Co., 3901 Christopher 
St., Detroit 11, Mich 

Gleason ers 1000 University Ave., Roches- 


ter 3, 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

National Tool Co., 11200 Madison Ave., Cleve- 
land, Ohio. 

Pratt & Whitney, West Hartford 1, Conn. 

Van Norman Co., Springfield, Mass. 


GEAR HARDENING MACHINES 


Gleason Works, 1000 University Ave., Roches- 
ter 3, N. Y. 


GEAR LAPPING MACHINES 
Fellows Gear Shaper Co., 78 River St., Spring- 


field, Vt. 

Michigan Tool 7171 McNichols Rd., 
Detroit 12, Mic’ 

National Broach x Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 


GEAR MOTORS 
See Speed Reducers. 


GEAR SHAVING MACHINES 


Fetiows Gear Shaper Co., 78 River St., Spring- 
ie Vt. 
Michigan Tool Ses 7171 E. McNichols Rd., 
Detroit 12, Mich 
Nasene Broach & Mch. Co., 5600 St. Jean 
, Detroit 2, Mich. 


GEAR TESTING MACHINERY 


Baldwin-Lima-Hamilton Corp., Eddystone Div., 
Philadelphia 42, Pa. 

Brown & Sharpe ‘Mfg. Co., 

Eastman Kodak Co., Rochester, N. 

Farrel- renner Co., Inc., 25 py St., An- 
sonia, Con 

ot Gear y ae Co., 78 River St., Spring- 
ie 

Gleason Works, 1000 University Ave., Roches- 
er 3, 

Michigan Tool Co., 7171 E. McNichols Rd., 


Detroit 12, Mich 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

National Tool Co., 11200 Madison Ave., Cleve- 
land, Ohio. 

Scherr, George Co. ® 200 Lafayette St., 
New York 12, ¥. 


GEARS, Cut 


Automotive Gear cots, Inc., Richmond, Ind. 
Baush ———- Tool Co., 156 Wason Ave., 
Springfield 7 


Ss. 

Gear & Mch. ony 1217-35 Spring 
arden St., 

Boston Gear Works, 206 Main St., North 
Quince Mass. 

— ar Co., 239 Richmond, Brooklyn 8, 

Mfg. Co., 1309 Elston Ave., 
hicago, Ill. 

Cincinnati Gear Co., Wooster Pike and Marie- 
mont Ave., Cincinnati, Ohio 

Cleveland Worm & Gear ‘Co., 3249 E. 80th St.., 
Cleveland, Ohio. 
Cone-Drive Gears Div., Michigan Tool 
7200 E. McNichols Rd., Detroit, Mich. 
Diefendorf Gear Corp., 920 N. Belden Ave., 
Syracuse ve 

Fairfield | Mfg. Co., 2309 S. Earl Ave., Lafay- 
ette, 

Farrel-Birmingham Co., Inc., 25 Main St., An- 
sonia, Conn. 

Gear Specialties Inc., 2635 W. Medill Ave., 


Chicago 47, 
Hartford Special “Mchry. Co., 287 Homestead 
St., Hartford, Conn. 
Ilinots Gear & Mch. Co., 2120 No. Natchez 
Chicago 35, Ill. 
Pes. ‘Gear & Tool Co., 36 Nassau St., Wo- 
burn, Mass 


Michigan Toot Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 


For more information on products advertised, use Inquiry Card, page 255 
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Product Directory 


Micron Gear ite. Co., 102-38 Corona Ave., 
Corona, N 


National & Co., 5600 St. Jean 
Detroit 

Machine & Co., West Springfield, 


Ave., Hillside, N. 

Philadelphia + 2 Works, Erie Ave., and G St., 
Philadelphia, 

Gear Co., Neville Island, Pittsburgh 


25, Pa 

sier-Bath ' Gear & Pump Co., Inc., 9248 Hudson 
Bivd., North Bergen, 

Stahl Gear & Mch. Co., 3901 Hamilton Ave., 
Cleveland 14, Ohio 

Verson Allsteel’ Press. Co., 93rd St. & S. Ken- 
wood Ave., Chicago, it. 

Williamson Gear & Machine Co., 2606 Martha 
St., Philadelphia 25, Pa. 


GEARS, Rawhide and Non-Metallic 
Boston Gear Works, 3200 Main St., North 


Quincy, Mass. 
bet oh ar Co., 239 Richmond, Brooklyn 8, 
Chicago Rawhide Mfg. Co., 1309 Elston Ave., 
icago, 
Cincinnati Gear Co., Wooster Pike and Marie- 
mont Ave. Cincinnati, Ohio. 
Diefendorf Gear Corp., 920 N. Belden Ave., 


Syracuse, N. 
2635 W. Medill Ave., 


Gear Specialties ‘Inc., 
Chicago 47, Ill. 

Hartford Special Mchry. Co., 287 Homestead 
St., Hartford, Conn. 

Philadelphia Gear Works, Erie Ave., and G St., 
Philadelphia, Pa. 

Ma ag Gear Co., Neville Island, Pittsburgh 


Stahl" Gear & 3901 Hamilton Ave., 
Cleveland 14, 

Williamson Gear & 4 Co., 2606 Martha 
St., Philadelphia 25, Pa. 


GENERATORS, Electric 
General Electric Co., Schenectady 5 
Lincoln Electric Co. (are), 22801 St. ‘Clair ti 
Cleveland, Ohio. 
Electric & Co., 1074 Ivanhoe 
, Cleveland 10, Ohi 


GRADUATING MACHINES 
Abrasive pen. Tool Co., Dexter Rd., E. Provi- 


dence R. |. 
Gorton, Gab, Mch. Co., 1110 W. 13th St., 


Racine, Wis. 


GREASE 
Oil Co., 70 Pine St., New York, 


Houghton, E F., & Co., 303 W. Lehigh Ave., 
Philadelphia, Pa. 

Lubriplate Div., Fiske Bros. Refining Co., 129 
Lockwood St., Newark 5, N. J. 

—. Refining Co., 600 5th Ave., New York, 


TSiceee Oil Co. (Indiana), 910 S. Michigan, 
hic 

Sun Oil © Co., 1608 Walnut St., Philadelphia. 
Texas Co., ‘135 E. 42nd St., New York, N. Y 


GRINDERS, Carbide Tool 
See Grinding Mches, Carbide Tool 


GRINDERS, Die and Mold 

Consolidated Mch. Tool Corp. 
Pratt & Whitney, West Hartford Conn. 
Rivett — & Grinder, Inc., Boston 


Stendiord | Electrical Tool Co., 2488-90 River Rd., 
Cincinnati, Ohio 


GRINDERS, Oilstone, for Woodworking 
Tools 
Mummert-Dixon Co., Hanover, Pa. 


GRINDERS, Pneumatic 

Chicago nee Tool Co., 6 E. 44th St., 
New York, 

Ingersoll- -Rand oS Phillipsburg, N. J. 

Keller Tool Co., Grand 

Madison-Kipp Corp., Madison, 

Onsrud Machine Works, Inc., 3940 Palmer St., 
Chicago, Ill. 


GRINDERS, Portable Electric and Too!post 

Black & Decker Mfg. Co., E. Penna. Ave., 
Towson, Md. 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. 


Millers Falls Co., Greenfield, Mass. 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 

Standard Electrical Tool Co., 2488-90 River Rd., 
Cincinnati, Ohio 


GRINDING FIXTURES 

Geometric Tool Co. (Die Chaser), Westville 
Station, New Haven 15, Conn. 

Taft-Peirce Mfg. Co., Woonsocket, R. |. 


GRINDING MACHINES, Abrasive Belt 
Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 
1200 Oakman Bivd., Detroit 


2, 
1201 W. 65th St., Cleveland 2, 
Mattison Mch. Works, Rockford, Ill. 


Standard Electrical Too! Co., 2488-90 River Rd., 
Cincinnati, Ohio 


Walls Sales Corp., 333 Nassau Ave., Brook! 
22, N. Y. 


GRINDING MACHINES, Bench 
Black & Decker Mfg. Co., E. Penna. Ave., 


Towson, Md. 
Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., ohew h 8, Pa. 


Gorton, George, Mch. Co., 1110 W. 13th St., 
Racine, Wis. 

Hardinge Bros., Inc., 1418 College Ave., El- 
mira, Ve 

Millers ‘Fails Co., Greenfield, 

Rivett Grinder, Inc., Boston 

Ryerson, Inc., 2558 W. 16th 
St., Chicago 

Standard Electrical Tool Co., 2488-90 River Rd., 
Cincinnati, Ohio 

U. S. Burke Machine Tool Div., Brotherton Rd. 
17, Cincinnati 27, Ohio. 


(Continued on page 322) 


Checks Dimensions to 
HALF-MILLIONTHS! 


THE HALF-MILLIONTHS MICRO-AC Electronic Micro-compara- 
tor is for gage room use and ultra-precision production gaging. It 
reads .0000005” or .000001” per scale division, either side of center 
zero—on continuous linear scales, used interchangeably at will. 
Other sensitivities can be provided for the less-sensitive scale to 


meet specific requirements. 


Frictionless gage-head movement and drift-free amplifier assure 
consistent repeat readings. Other features include fast meter re- 
sponse; easy-to-read scales (half-millionths divisions are 1/10” 
apart) ; low contact pressure; and quick set-up. 


OTHER CLEVELAND GAGES with the same basic advantages are 
the PAR-AC Electronic Production Gage and INDI-AC Electronic 
Indicator. These permit recording the readings. The gage heads are 
often used with special fixtures, and for automatic gaging. 


WANT DETAILS? Write for 12-page Bulletin 542. 
*BEST? Ask the USERS. Names on request. 
Designed, developed and manufactured by 


Cleveland instRUMENT co. 


735-2 CARNEGIE AVE. 


For more information on products advertised, use Inquiry Card, page 255 
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Product Directory 


GRINDING MACHINES, Broach 

Colonial Broach Co.,, P. O. Box 37, Harper Sta., 
Detroit 13, Mich. 

———e Mch. Tool Co., 34 Tower St., Hudson, 


GRINDING MACHINES, Camshaft 


Landis Tool Co., Pa. 


gs Co., | New Bond §t., Worcester 6, 


GRINDING MACHINES, Carbide Tool 

Arter Grinding Mch. Co., 15 Sagamore Rd., 
Worcester 5, Mass 

Carboloy Dept., Gararel Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 3 32, Mich. 

os rr. 405 Lexington Ave., New York 17, 


oe Power Tool Div., Rockwell Mfg. Co., 
Deal Co., 2 Laurel Ave., Des Plaines, 


Com. 1200 Oakman Blivd., Detroit 
Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mic 
Inc., 205 E. 42nd St., 


h. 
Organ, Kurt 
Yor 
Storulord Tool Co., 2488-90 River Rd., 
Cincinnati, Ohio 
ba 4 Carbide Tool Co., 1340 W. Vernor 
Hwy., Detroit 1, Mich. 


GRINDING MACHINES, Centerless 

Cincinnati Grinders, Inc., Cincinnati, Ohio. 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Landis Tool Co., Waynesboro, Pa. 

Van Norman Co., Springfield, Mass. 


New 


Then you'll want FREE BULLETIN L2I. It fells... 


® How to establish roughness specifications 


— for parts in production, and 


— for parts of new design. 


® How to show roughness specifications 


on working drawings and shop prints. 


® Practical benefits gained by spec- 


ifying surface roughness. 


This bulletin also defines “surface 
It gives practical pointers on 
MEASURING surface roughness in the 
shop — and briefly tells why most 


roughness.” 


plants use the PROFILOMETER for 
doing this. 


Write for your free 


copy. Ask for Bulletin L21. 


Profilometer is a registered trade mark. 


MICRO 


MANUFACTURING COMPANY 


METRICAL 


« 329 S. MAIN ST. 
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GRINDING MACHINES, Chucking 
a Co., 1700 Stratford Ave., Strat- 
or 
Bryant’ Ghucting Grinder Co., 257 Clinton St., 
ullard Co., Brews ~~ ri 
Landis Tool Co., 


GRINDING MACHINES, 


Landis Tool Co., Waynesboro, 
Co., 1 “New Bond 
ass. 


Worcester 6, 


GRINDING MACHINES, Cylindrical 


Arter Co., 15 Sagamore Rd., 
Worcester 

Brown & Sharpe “Co., Providence, R. I. 

Cincinnati Grinders, Inc., "Cincinnati, ‘Ohio. 

re! Corp., 405 Lexington Ave., New York 


Frauenthal” Div., Kaydon Engineering Corp., 


Muskegon, Mich. 
Hirschmann Co., Carl, 30 Park Ave., Man- 
Inc., Waynesboro, 


hasset 
Landis Tool Co., 

"New Bond St., 6, 
Mass. 
Rivett Lathe & Grinder Inc., Bighton, Boston 


Co., 1 

,. Mass. 
Van Norman Co., 2640 Main St., Springfield 
7, Mass. 


GRINDER MACHINES, Die Chaser 


Eastern Mch. Screw Corp., New Haven, Conn. 
Landis Tool Co., Waynesboro, Pa. 


GRINDING MACHINES, Disc 


Machine Co., 414 E. Gardner St., 
eloit 

Mattison Machine Works, Rockford, Ill. 
Standard Electrical Tool Co., 2488-90 River Rd., 
Cincinnati, Ohio 


GRINDING MACHINES, Drill 
Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 
er J Co., 336 Straight ‘Ave., 
W. Gr d Rapids 4, Mich. 
Lehigh Foundries, 1500 Lehigh Dr., 
asto' 
Oliver Dicarant Co., 1410 E. Maumee St., 
Adrian, Mich. 
Ones Kurt & Co., Inc., 205 E. 42nd St., New 


York_17, 
Union Twist Drill Co., Athol, Mass. 


Inc.,! 


GRINDING MACHINES, Face 

—— Me. Tool Co., Dexter Rd., E. Provi- 
ber’ (Machine Co., 1700 Stratford Ave., Strat- 
Columbia Div. Lodge & Shipley Co., Hamilton 
Coss Corp, 405 Lexington Ave., New York 17, 


Mattison Machine Works 
Oliver Instrument Co., 1410 E. Maumee St., 


Adrian, Mich. 
Kurt Inc., 205 E. 42nd St., New 
Yor’ 


GRINDING MACHINES, Flexible Shaft 
See Flexible Shaft Equipment 


GRINDING MACHINES, Gap 


Cincinnati Grinders, Inc., Cincinnati, Ohio. 
Landis Tool Co., Waynesboro ro, Pa. 


GRINDING MACHINES, Gear Tooth 
See Gear Grinding Machines 


GRINDING MACHINES For Sharpening 
Cutters, Reamers, Hobs, Etc. 
Barber-Colman Co., Rock and Montague, Rock- 


ford, 
Brown & Shar, R. 
Cincinnati Milli ch Cincinnati, Bie. 
Yor! 


Cosa Corp. 405 Lexington’ Ave., New 
17, N. Y. 


Rockwell Mfg. 


Delta Tool Div., 
. Lexington Ave., Pittsburgh 8, 


614G N 
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Product Directory 


med er Shaper Co., 78 River St., Spring- 

ie 

Gallmeyer & Co., 336 Straight Ave., 
S. W. Grand ¢ 

Gleason 000 University Ave., Roches- 


ter 3, N 
Gorton, Ce Mch. Co., 1110 W. 13th St., 


acine, 
Ingersoll Milling Mch. Co., 2442 Douglas St., 


ockford, Ill. 
Landis Tool Co. Waynesboro, P 
LeBlond, Mech. Tool Co, Madison and 


Norton Co., New Bond St., Worcester 6, 


Mass. 

Oliver Instrument Co., 1410 E. Maumee St., 
Adrian ic 

Onsrud Machine Works, Inc., 3940 Palmer St., 
Chicago, III. 

Pratt & Whitney, West Hartford 1, Conn. 

Standard Electrical Tool Co., 2488- 90 River Rd., 
Cincinnati, Ohio 


Thompson y.-4 Co., 1500 W. Main St., 
Springfield, Ohi 
Union Twist Drill Co., Athol, Mass. 


GRINDING MACHINES, For Sharpening 
Turning and Planing Tools 
Tool Div., Rockwell Mfg. ie. 
614G N. Lexington Ave., Pittsburgh 8, 
DoAll Co., "254 N. Laurel Ave., Des Plaines, af 
Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 


Oliver instrument Co., 1410 E. Maumee St., 


Adrian, Mich. 
Orban Kurt & Co., Inc., 205 E. 42nd St., 
or 
South Bend Lathe Works Inc., 425 E. Madison 
St., South Bend, Ind. 
Standard Electrical Tool Co., 2488-90 River Rd., 
Cincinnati, Ohio 
Walker, O. S Co., Inc., Worcester, Mass. 
Waltham Machine Works, Newton’ St., Wal- 
tham, Mass. 


New 


GRINDING MACHINES, Internal 


Abrasive Mch. bay Co., Dexter Rd., E. Provi- 
dence 14, R. 
Arter Grinding M hich. Co., 15 Sagamore Rd., 


Worcester 

Bryant Chucki Grinder Co., 257 Clinton St., 
Springfield, 

Div., & Shipley Co., Hamilton 
io. 

Coss Corp., 405 Lexington Ave., New York 17, 

Ex-Cell-O Cor.. 1200 Oakman Bivd., Detroit, 

Frauenthal 


Muskegon, Mich. 
Heald Machine Co., 


Kaydon Engineering Corp., 
10 New Bond St., Worces- 

ter 6, Mass. 
— Kurt & Co., Inc., 205 E. 42nd St., 
Rivett Lathe & Grinder Inc., Brighton, Boston 


Standard Electrical Tool Co., 2488-90 River Rd., 
Cincinnati, Ohio 


New 


GRINDING MACHINES, Jig 


ane? Co., Carl, 30 Park Ave., Man- 
asse’ 
Moore Speciot Too! Co. Inc., 724 Union Ave., 


Con 
pret ewe Whitney West Hartford 1, Conn. 


GRINDING MACHINES, Knife and Shear 
Blade 


—- Mch. Tool Co., Dexter Rd., E. Provi- 
lence 14, 
Columbia Div., “ Lodge & Shipley Co., Hamilton 


1, Ohio. 
Hill Acme Co., 1201 W. 65th St., Cleveland 2, 
Mattison Machine Works, Rockford, Ill. 


Standard Electrical Tool Co., 2488-90 River Rd., 
Cincinnati, Ohio 


United States Electrical Tool Div., Emerson 
rae Co., 1050 Findlay St., Cincinnati 
, Ohio. 


GRINDING MACHINES, Piston Ring 

ae & Machine Co., 414 E. Gardner St., 
eloi 

Heald Moshine Co., 10 New Bond St., Worces- 

Mattison Machine Works, Rockford, | 


ter 6, 
d., Cincinnati 4, Ohio. 


GRINDING MACHINES, Profile 


Co., 1700 Stratford Ave., Strat- 

‘ord, Con 

Cleveland Grindi Mashinn Co., 1643 Eddy 
Rd., Cleveland 12, 

Cosa Corp., 405 Lexington ‘Ave., New York 17. 


inf, +i, 


For more on p 


Ex-Cell-O Ss 1200 Oakman Bivd., Detroit 


32, Mic 
Orban, Kur Kart ., Inc., 205 E. 42nd St., 
Yor 


New 


GRINDING MACHINES, Ring Wheel 
Ball Race, Etc. 


Frauenthal Div., Kaydon Engineering Corp., 
Muskegon, Mich. 

Landis Tool Co., Waynesboro, Pa. 

Van Norman Co., Springfield, Mass. 


GRINDING MACHINES, Radial 

ba A Div., Lodge & Shipley Co., Hamilton 
hi 

Consolidated Mch. Tool Corp., Rochester, N. 


Sundstrand Mch. Tool Co., 2531 11th st. 
Rockford, Ill. 


GRINDING MACHINES, Radius, Link 

Gardner Machine Co., 414 E. Gardner St., 
Beloit, Wis. 

Mattison Machine Works, Rockford, lil. 

Standard Electrical Tool’ Co., 2488-90 River 
Rd., Cincinnati 4, Ohio. 


GRINDING MACHINES, Roll 


Co., 25 Mair St., Ansonia, 

ton Tool Co., Waynesboro, P 

Norton Co., 1 New Bond St., Worcester 6, 
Mass, 


GRINDING MACHINES, Spline Shaft 
Van Norman Co., Springfield, Mass. 
(Continued on page 324) 


a little oscillation 


AUTOMATIC WIRE-STRAIGHTENER AND CUTTER 


ere ) makes a difference 


Oscillation 

The MR&P straightening jig ro- 
tates, of course, but it also oscil- 
lates while wire is being cut. This 
is done to protect the material 
against breakage. Ordinarily, the 
heat and stress which are pro- 
duced by the rotation of the 
straightening jig would be con- 
centrated in one section of wire 
during a cut-off, but thanks to 
oscillation, it is distributed in- 
stead. Thus, the wire is protected, 
which is very important when 
straightening fine or brittle wires. 


’ 7 models with capacities up to 19/32” 
dia. steel wire, up to 3/4” dia. non- 
ferrous. 


6 feeding speeds, up to 230 ft. of 
straightened and cut wire per minute. 


Accurate: wire cut 40” long has 
length and straightness tolerances 
within +.005”. 


Straightening jig has 2 different 
speeds: 4000 rpm and 6000 rpm. 


2 pairs of feed rollers permit proper 
feeding of all kinds and sizes of 
wire. Soft material is not marked or 
deformed because of special elastic 
feeding pressures. 


When straightening extremely fine 
and easily fractured wires, auto- 
matic clutch can be supplied for 


Write for bulletin. 


ducts advertised, use Inquiry Card, page 255 


nationwide sales and service of precision machine tools 
—from bench lathes to boring mills. 


COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y. 


disengaging feed rollers during 
cut-off. 
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Product Directory 


GRINDING MACHINES, Surface 


Abrasive fic. Tool Co., Dexter Rd., E. Provi- 
dence R. 1. 


Arter Grind Mch. Co., Sagamore Rd., 
Worcester 5, Mass. (Rotar 
Baird Machine Co., 1700 Stratford Ave., Strat- 


ford, Conn. 
Blanchard Machine Co., 64 State St., Cam- 
bridge, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. |. 
Columbia Div., Lodge & Shipley Co., Hamilton 


1, Ohio. 
Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 
DoAll Co., 254 Laurel Ave., Des Plaines, i, 
Frauenthal Div., Kaydon Engineering Corp., 
Muskegon, Mich. 
Gardner Machine Co., 414 E. Gardner St., 


& Livingston Co., Straight Ave., 

S « Grand Rapids 4, Mich 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

1 Game Co., 1201 W. 65th St., Cleveland 2, 


io, 
Mattison Machine Works, Rockford, Ill. 


reeee Co., 1 New Bond St., Worcester 6, 


Ma 

Orban ku Kurt Py ge Inc., 205 E. 42nd St., New 
Yor 

Pratt & West Conn. 

Reid Bros. Co., Inc., Beverly, 

Standard Electrical’ Tool 3488-90 River 
Rd., Cincinnati 4, Ohio. 

Taft-Peirce Mfg. Co. Woonsocket, 

Thompson Grinder Co., 1 Ww. St., 
Ohi 

Inc., Worcester, Mass. 


GRINDING MACHINES, Tap 
1200 Oakman Blvd., Detroit 


, Mic 
Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 


GRINDING MACHINES, Thread 


Ex-Cell-O com. 1200 OCakman Bivd., Detroit 
32, Mich 


Millholland design gives you 
standard machine flexibility and 


economy... special purpose effi- 
ciency ... and toolroom accuracy. 
The unique plate type cam, with 
pneumatic counterbalance used in 
Millholland Automatic Units, keeps 
units removing metal 80% of 
total cycle time. Millholland de- 
signs and builds a wide range of 
machines and fixtures to solve 
your special production and tool- 
ing problems. Let us show you 
how we can help you combine, 
speed up and simplify any com- 
bination of rotary tool operations. 


SPECIAL 
MACHINES 


— for your 
special jobs 


1 Many different parts are machined 
e on this Double End Machine by 
changing fixtures, tools, V-belts and cams, 


2 Millholland-designed fixtures enable 
* this 12-station, 34-spindle vertical 
indexing machine to produce 93 pieces 
per hour. 
3 Design features permit this 4-sta- 
* tion vertical indexing machine ta 
perform identical operations on two differ. 
ent steering gear housings without tooling 
changes. 


Write for More Information on These 
Machines in Bulletin 116-M 


W. K. MILLHOLLAND MACHINERY Co., Inc. 


6402 Westfield Blvd., Indianapolis, Ind. 
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Hirschmann Co., Carl, 30 Park Ave., Man- 

jones & Lamscn Mch. Co., 160 Clinton St., 
Springfield, 


Orban, Ku Kurt if o. Inc., 205 E. 42nd St., New 
Yor 


GRINDING MACHINES, Universal! 

Brown & Sharpe Mfg. Co., Providence 

Cincinnati Grinders, Tne, Cincinnati, | 

Frauenthal Div., Kaydon Engineering Corp., 
Muskegon, Mich. 

Hirschmann Co., Carl, 30 Park Ave., Man- 

Lande Yoo! Waynedbare 

a oo! Co. nes! 

Norton Co., 1 ‘New Bond he “Worcester 6, 


Mas: 
Orban, Kurt & ys Inc., 205 E. 42nd St., New 
York 17, N. 


GRINDING MACHINES, Worm 


Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 
Pratt & & Whitney, West Hartford 1, Conn. 


GRINDING WHEELS 
Blanchard Machine Co., 64 State St., Cam- 


bri 
Cerborundum ¢ Co., Buffalo Ave., Niagara Falls, 
N 


Cincinnati Milling Products Div., Cincinnati 
Milling Machine Co., Cincinnati, Ohio. 

DoAll Co., 254 N. Laurel Ave., Des Plaines, Ill. 

Gardner Machine Co. (Surface Grinder), 414 E. 
Gardner St., Beloit, Wis 

Norton Co., ‘1 New Bond St., Worcester 6, 
M 


ass. 
Simonds Abrasive Co., and Fraley Sts., 


Bridesburg, Philadelphia 
smit, 5. Sons, Murray Hill, N. J. 
GROOVE PINS 


Gillen, John, Co., Inc., 2540 S. 50th Ave.. 
Cicero 50, Ill. 


GROOVING TOOLS, Internal 


Waldes Kohinoor, ine. 4716 Austel Place, 
Long Island City 1 


HAMMERS, Drop 
Otige, E. E. W. Co., 1375 Raff Rd., S. W. Canton, 


fe) 
Co., Chambersburg, Pa. 
Erie Foundry Co., Erie, Pa. 


HAMMERS, Forging Air 


Chambersburg Engrg. Co., Chambersburg, Pa. 
Co., 200 “G" St., Wilmington 


HAMMERS, Pneumatic 


Chambersburg Engrg. Co., Chambersburg, Pa. 
Tool ‘Ox, 6 E. 44th St., 
lew 
ersoll-Rand Co., Phillipsburg, N. J. 
Keller Tool Co., Grand Haven, Mich. 


HAMMERS, Portable Electric 


& agg Mfg. Co., E. Penna Ave., 
Millers | Falls Co., Greenfield, Mass. 


HAMMERS, Power 


Chambersburg Engrg. Co., Chambersburg, Pa. 
Co., 2000 St., Wilmington 


HAMMERS, Shaft 
Standard Pressed Steel Co., Jenkintown, Pa. 


For more information on products advertised, use Inquiry Card, page 255 
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HAMMERS, Soft HONING MACHINES, Internal HONING TOOLS AND FIXTURES 
Chambersburg Engrg. Co., Chambersburg, Pa. (Cylinder) Barnes Drill Co., 814 Chestnut, Rockford, |/I. 
ide Mfg. Co., 1309 Elston Ave., Barnes Drill Co., 814 Chestnut, Rockford, il, Allen, Co. First National Bank 
Barnes, W. F. h incinnati a 
Pt Foundry Co., Erie, Pa. Rockford, ie John, Co., 201 S. Water St., Micromatic Hone Corp., 8100 Schoolcraft, De- 
so te H. & Co., 400 Vulcan St., Buffalo Fulmer, C. Allen, Co., 1231 First National Bank troit 4, Mich 
Bidg., Cincinnati 3, hio 
Micromatic Hone Corp., 8100 Schoolcraft, De- 
Moline Tool Co;, 102 20th 
olin 
HARDENING EQUIPMENT Snyder Tool & Engrg. Co. St Moline: HOSE, Leather, Rubber, Metallic, Etc. 
: . Gleason Works, 1000 University Ave., Roches- Detroit 7, Mich American Metal Hose Br. American Brass Co., 
25 Broadway, New York, N. Y. 


Ohio’ Coankshott Co., 3800 Harvard Ave., 
Cleveland, Ohio. 


HONING STONES HYDRAULIC MACHINERY 


HARDENING MACHINES, Flame Barnes Drill Co., 814 Chestnut St., Rockford, Ill. Tools and equipment 

Cincinnati Milling Machine Co., Cincinnati, Co., Buffalo Ave., Niagara Falis, American Steel Foundries, Elmes Engrg. Div. 
Fulmer, C. Allen, Co., 1231 First National Bank i Chic. 
Bidg., Cincinnati 2, Ohio Corp., Eddystone Div. 
Moline Tool Co., 102 20th St., Moline, Hl. Philadelphia 42, Pa. 

Norton Co., 1 ‘New Bond St., Worcester 6, . 29¢ 

Mass. (Continued on page 326) 

. HARDNESS TESTING INSTRUMENTS 


es Tinius, Testing Mch. Co., Philadelphia 


Pa. 
Scherr, George Co., Inc., 200 Lafayette St., 
« New York 12, N. Y. 
Shore Instrument & Mfg. Co., Van Wyck Ave., 
and Carll St., Jamaica, Y. 
Wilson Mechanical Instrument A ad Inc., 230-D 
Park Ave., New York, 


HEADING MACHINES 


National Machinery Co., Greenfield and Stan- 
ton Sts., Tiffin, Ohio. 


HOBBING MACHINES 

See Gear Cutting Machines, Spur and 
Helical Gears (Hobbing), and Gear 
Cutting Machines, Worm and Worm 
Wheels. 


HOBS 

Co:, Rock and Montague, Rock- 
or 

Brown & Sharpe Mfg. Co., R. |. 

Michigan Tool 7171 E. MeNichols Rd., 
Detroit 12, Mich 

Tool Co., 11200 Madison Ave., Cleve- 
and, 

ae Twist Drill & Tool Co., Rochester, 


New Jersey Gear R Mfg. Co., 1470 Chestnut 
Ave., Hillside, de 
Union Twist Drill Athol, Mass. 


best and fastest 
for honing jobs 
on internal bores 


HOIST HOOKS 


Bethlehem Steel Co., Bethiehem, 
4 J. H. & Co., 400 Buffalo 


capacity up to 30 
es inch diameter in a 
Official U. ‘s. photo’ 30 feet long cylinder 


MQUIPMENT. CONVETING This shows one of the largest honing machines ever built capable 
of honing to AMAZING SMOOTHNESS a cylinder 30 feet long and 


30 inches in diameter. . . about as tall as a two-story building. To 
¢ allow for the extreme size the fixture is mounted on a table with the 
HOISTS, Air balance of the machine in a pit directly below. 
aan ee FULMER HONING MACHINES hone internal bores of any size up 
. Hyg une Mfg. Co., 5764 Pike Rd., Rock- to 30 inch diameter with strokes up to 84”—in ferrous or non- 
Ingersoll-Rand Co., Phillipsburg, N. J. ferrous metals, glass, plastic and other materials. 


Keller Tool Co., Grand Haven, Mich. 


Write for our bulletin on honing. 


HOISTS, Chain, Etc. 
Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 
Chicago 18, Ill. 


HOISTS, Electric 
Philadelphia Gear Works Inc., Erie Ave. and : 1. 


G St., Philadelphia, Pa. 
1231 First National Bank Bldg. Cincinnati 2, Ohio 


HONING MACHINES, External 

Barnes Drill Co., 814 Chestnut, Rockford, III. 

Fulmer, C. Allen, Co., 1231 First’ National Bank 
Bldg., Cincinnati 2 Ohi 

Micromatic Hone Corp., 8100 Schoolcraft, De- 

treit 4, Mich. 
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Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio. 

Barnes Drill Co, 814 Chestnut St. 

Barnes, John Corp., Rockf ford, I! 

Birdsboro Mch. Co. Birdsboro Pa. 
375 Raff Rd., 


Detroit 13, Mich,” 
Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 
Denison Engrg. Co., 1160 Dublin St., Columbus 


6, 
Farguhar, A. A. Oliver Corp., 142 North 
Hannifin Bey SOI S. Wolf Rd., Des Plaines, 


Hydraulic Press one Co., 300 Lincoln Ave., 
Mt. Gilead, 

Hydro: Mfg. 5764 Pike Rd., Rock- 


Lake Corp., Kenmore Station, Buf- 

‘alo 

Modern Ind. Engrg. Co., 14230 Birwood Ave., 
Detroit 4 dag: 

Oilgear Co., 1 569 W. Pierce St., Milwaukee, 


is. 
Mch. Tool Co., 2500 Kishwaukee St., 
‘ockford 
Sn & Enero. Co., 3400 E. Lafayette, 
roit 
Sundstrand’ Tool Co., 2531 IIth St., 
Rockford, 
Verson Allsteel Press Co., 93rd St., & S. Ken- 
wood Ave., Chicago 
Vickers, Inc., Bivd., Detroit, 


Mich. 
Div., H. K. Porter Co., 
Inc., Roselle, ‘N. J 


HYDRAULIC POWER UNITS OR 
TOOL HEADS 

Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Barnes John S., CORP Rockford, 

Barnes W. F. & John C Co., 201 S. Waterford 
St., Rockford, Ill. 

Ex- Cell-O Corp., 1200 Oakman Bivd., Detroit 


Hannifin Corp., 501 S. Wolf Rd., Des Plaines, 


Hydraulic Press Mfg. Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio. 
Oilgear Co., 1569 W. Pierce St., Milwaukee, 


ts. 
CARBON WRENCHES Rivett Lathe & Grinder, Inc., Brighton, Boston 


35, Mass. 
IN 31 PATTERNS... 581 SIZES 
For Every Wrench Application 


Choose the Williams wrenches you need . . . and 
get them from /ocal stocks in a hurry. Your Williams 
DISTRIBUTOR will supply you with practical, | INDEXING AND SPACING EQUIPMENT 


efficient, modern designs in the right sizes to meet te Xr Tool Co., Dexter Rd., E. Provi- 
lence 
your requirements. Brown & Sharpe Mfg. Co., Providence, R. 
Hartford Special €o., 287 Homestead 
All Williams carbon wrenches are drop-forged from St., Hortford, Conn 
strong carbon steel . . . fully heat-treated . . . and empsmith 14, Wis. Co., 1819 S. St., 
finished in black baked enamel with polished head faces. en Y Co., Carl, 30 Park Ave., Man- 
You can’t buy better. Nichole Klorris™ ‘Corp., 76 Mamaroneck Ave., 
R Co., 2500 Kishwauk 
J. H. WILLIAMS & CO. 407 Vulcan St. Buffalo 7,N.Y. 
Scherr, Co., , 200 Lafayette St., 
New York 12, N 
South Bend usthe Wworks, inc., 425 E. Madison 
St., South Bend, Ind. 
Sundstrand Mch. Tool Co., 2531 St., 
Rockford, III. 
Tool & Inc., 854 
8th St., Erie, Pa. 
Tofi- Peirce “Mfg. Co., Woonsocket 
Zagar Tool, Inc., 24000 ‘sivas Cleve- 
land 23, Ohio. 


you'll get SERVICE 
ON THE DOUBLE 
from your 
DISTRIBUTOR’'S 


SALESMAN 
He'll give you quickest INDICATORS, Dial 
delivery at lowest cost! ; Ames, B. C., Waltham 54, 

DoAll Co., Laurel Ave., Des Plaines, Ill. 
Products Corp., P.O. Box 1027, Provi- 
WRITE FOR CARBON AND ALLOY STEEL WRENCHES * DETACHABLE SOCKETS AND 

DRIVERS * INDUSTRIAL IMPACT SOCKETS * TOOL HOLDERS © CUTTER Lute! a ro Rule Co., Hess Ave., Saginaw, Mich. 
CATALOG 302 BITS LATHE DOGS © SET-UP TOOLS © CLAMPS * THUMB NUTS ‘Co., 200 “Lafayette St., 
> AND SCREWS * HOIST HOOKS* EYE BOLTS * MACHINE HANDLES * ROD Gag eeps 
ENDS * CHAIN PIPE TONGS AND VISES * FLANGE-JACKS PLIERS The ts 
SCREW DRIVERS * HAMMERS GEAR PULLERS EXTRACTORS 
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INDICATORS, Speed 


Brown & Sharpe Providence, R. |}. 

Scherr, york 4d, Inc., 200 Lafayette St., 
New York 

Starrett, The L “er 2 Athol, Mass. 


Hardness Testers 


INDICATORS, Test 


Ames, B. C., Waltham 54, Mass 

Brown & Sharpe Mfg. Co., Providence, Gt. 

Cleveland Instrument Co., 735 Carnegie Ave., 
Cleveland 15, Ohio. 

Federal Products Corp., P.O. Box 1027, Provi- 


product 


dence, R. 
Micrometricol Mfg. (gurfoce 4 
waviness gin St., Ann Arbor, Mic . 
’ Scherr, George, Co., Inc., 200 Lafayette St., New Motorized 


N 
Standard Gage ‘Co Inc., Poughkeepsie, N. Y. WILSON “ROCKWELL 
Starrett, The L. “Ce. ‘Athol, Mass. . 
Hardness Tester with 


INDUCTION HEATING EQUIPMENT SET-O-MATIC* Gauge 
General Electric Co., Schenectady, N. Y. 

Ohio Crankshaft Co., 3800 Harvard Ave., : 
Cleveland, Ohio. 


INTENSIFIERS, Hydraulic 


Baldwin-Lima- + Corp., Eddystone Div., 
42, 


Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio. 

Hydroskine Mfg. Co., 5764 Pike Rd., Rock- 
or: 

Watson-Stillman Co., Div. H. K. Porter Co., 

Inc., Roselle, N. J. 


JACKS, Machine Leveling 
Enterprise Mch. Parts Corp., Detroit, Mich. 


f 


WILSON 


JACKS, Planer 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 


SET-O-MATIC* 


JIG BORER 


See Boring Machines, Jig. ea DIAL GAUGE : 
j Eliminates human error. Operator merely applies minor load 
JIGS AND FIXTURES and taps depressor bar. No setting of dial to zero. 
Columbus Die, Tool & Mch. Co., 955 Cleve- 
artfor pecia chry. Co., omestea: 
Hartford, Conn Major load applied Major load removed by 
— under dash pot control motor 
ind Co., Inc., 810 Center Ave., e Illuminated Dial Gauge Illuminated Penetrator 
i, Machinery Co., 6402 West- 


field Biv 5, Ind. 


National rach & Machine Co., 5600 St. Jean 4 e e 
Iminates Operati 
Snow. Mfg. Co., 435 Eastern Ave., Bellwood, Ill. eee 


Sundstrand Machine Tool Co., 2531 11th St., 


Rockford, Ill. 
Taft-Peirce Mfg. Co., Woonsocket, R. |. 
_ = Increases Tests per Hour 
See Fittings, Hydraulic, All you have to do with the Model Y wiLson “ROCKWELL” 
Pneumatic, Etc. Motorized Hardness Tester is apply the minor load and tap the 
major load depressor bar. The machine does everything else 
KEYS, Woodruff, Machine, Special. automatically. The cycle of Major Load operation may be less 
er Gee Co., 660-668 Nims, than 2 seconds. 
A This speed of test means great savings in time which will 
reduce your hardness testing costs. Yet it is done to Wilson’s 
KEYSEATERS 
Baker Bros., Inc., Station F, P.O. Box 101, high standard of —-e 5 
10, Ohio. Sect The utter simplicity of setting the sET-o-maTic* dial gauge 
Davis Ke seater Co., 405 Exchange St., Roches- eliminates human error. The operator does not have to set the 
La inte Machine Tool Co., 34 Tower St., dial. The large pointer is automatically brought to ‘“‘sET’’ posi- 
Mitts & Merrill, 68 Holden St., Saginaw, Mich. tion when the minor load is applied. 
The Model Y Motorized wiLson “ROCKWELL” Hardness 
KNURL HOLDERS Tester is in production and orders are being accepted for early 
Pratt & Whitney, West Hartford T; Conn. delivery. Write today for descriptive literature and prices. 


*Trade Marks 
KNURLING TOOLS 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 

Pratt & Whitney, West 1 

Reed Rolled ag Die Co., P.O. Box 350, 
Worcester 

. & Co, 400 Vulcan St., Buffalo 


(Continued on page 328) 
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LAPPING MACHINES LATHE AND GRINDING DOGS Lodge & Shipley C Co., 3055 Colerain Ave., 
Bornes rill Co. (Straight Line or Rotating), Armstrong Bros. Tool Co. 5200 W. Armstrong PP ecvinig ‘ °i 938 Th St., Mead 
cincinnat Grinders, Inc., (Centerless), Cincin- bees <a eh & Co., 400 Vulcan St., Buffalo Monarch ies Tool Co., 27 Oak St., Sidney 
nati Ohi 


Crane Packing Co., 1800 Cuyler Ave., Chi- 
cago, Ill. (Lapmaster Div.) 

ae Gear Shaper Co., 78 River St., Spring- 
ie 

Gleason Works, 1000 University Ave., Roches- 


Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich 

Micromatic Hone Corp., 8100 Schoolcraft, De- 
troit 4, Mich. 

Norton €o., 1 New Bond St., 


Mass. 
Taft-Peirce Mfg. Co., Woonsocket, R. |. 


Worcester 6, 


LAPPING PLATES, Hand 

Crane Packing Co., 1800 Cuyler Ave., Chicago. 

Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, N. Y. 


LATHE ATTACHMENTS 


American Tool Works Co., Pearl and Eggleston 
Aves., Cincinnati, Ohio. 

Axelson Mfg. Co., B.0. Box 15335, Verona St., 
Los Ange es 58, Cal 

Cincinnati Lathe ‘& Tool Co., eda Dis- 
ney St., Oakley, 9, 

Gisholt Machine Co., 1245 E. Washington Ave., 


Madison 10, Wis. 

Jones & Lamson Mch., 160 Clinton St., 
Springfield, Vt. 

Knapp, B. L., Ind. 107 N. Franklin Ave., Syra- 

LeBlond, R. K., Mch. Tool Co. onan and 
Edwards Rds., Cincinnati 18, 


Lehigh Foundries, Inc., 1500 chigh Dr., 
Easton, Pa. 


NEW NO. PRESS 


RIGID — ACCURATE — EFFICIENT 
— with a LARGER 


SPECIFICATIONS 


Capacity — 75 tons. Standard Stroke — 4”. Maxi- 
mum Stroke (to order) — 8”. Strokes per minute 
—42 (non-geared type 85). Throat Depth center 
of ram to frame—13)4”. Die Space*— 14” to 22”. 


Bolster Plate Area—36” x 26”. 
* bed to ram, standard stroke down, adj. up. 
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WORK AREA 


This new press will give 
you greater production at 
lower cost. Its alloy iron 
frame has exceptional ri- 
gidity which holds deflec- 
tion to a minimum and 
gives closer tolerances, 
greater uniformity and 
longer die life. Accuracy 
is also obtained through 
adjustable gibs of extra 
length. The rugged ram 
adjusting screw has but- 
tress threads and replace- 
able hard bronze seat. Air 
clutch optional. Geared 
and non-geared models. 


Write for Catalog 
Fully describes all L&J O.B.I. 
Presses — 21 geared and non- 
geared models. Capacities 8 to 
£0 tons. Also, 20 to 50 ton = 
Speed, Double 
Crank Straight Side 
Presses with speeds 
up to 450 s.p.m. Ask 
for Catalog L-12. 


LaJ PRESS CORPORATION 


1631 STERLING AVE., ELKHART, INDIAN4 


io. 

Pratt & Whitney, West Hartford 1, Conn. 

Reed Rolled Thread Die Co., P.O. Box 350, 
Worcester 1, 

Rivett Lathe & Grinder, Inc., Brighton, Boston 
35, Mass. 

Rockford Machine Tool Co., 2500 Kishwaukee 
St., Rockford. Ill. 

Seneca Falls Mch. Co., Seneca Falls, N. Y. 

Sn do. 3400 E . Lafayette, 
etroit 7 

Sidney Mac! Pn Poo! Co., Sidney, Ohio 

South Bend Lathe Works, Inc., 425 E. “Madison 
St., South Bend, Ind. 

Springfield Mch. ‘Tool Co., Ohio. 

Sunstrand Mch. Tool Co., 
Rockford, Ill. 

Warner & Swasey ts 5701 Carnegie Ave., 
Cleveland 3, Ohio 


LATHES, Automatic 


Axelson Mfg. Co., Son Box 15335, Verona St., 
Los Angeles 58, Cal 

Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 

Bullard Co., Brewster St., Bridgeport 2, Conn. 

Cone Automatic Mch. o., Inc., Windsor, Vt. 

Cross Co., 3250 —<. Ave., Detroit 7, Mich. 

Gisholt Machine ee 245 E. Washington Ave., 
Madison 10, Wis. 

Goss & DeLeeuw Mch. Co., Kensington, Conn. 

Hydra-Feed Machine Tool Corp., 730 W. Eight 
Mile Rd., Ferndale 20, Mich. 

Jones & Lamson Mch, 160 Clinton St., 
Springfield, 

LeBlond, R. Mch. Tool Co., om and 
Edwards Rd Cincinnati 18, 

Lodge & Shipley 3055 Ave., 
Cincinnati 25, Ohi 

Monarch Machine Tool Co., 27 Oak St., Sid- 
ney, 

National ARR Co., 170 E. 131st St., Cleve- 
land, Ohio. 

New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 

Potter & Johnston Co., {027 Newport Ave., 
Pawtucket, R. |. 

Pratt & Whitney, West Hartford 1, Conn. 

Russell, Holbroo Henderson, Inc., 292 Madi- 
son Ave., New York 17, N. Y. 

Seneca Falls 7 Co., Seneca Falls, N. Y. 


Snyder Tool & Engrg. ‘Co., 3400 E. Lafayette, 
etroit 7, Mich. 

Sundstrand Tool Co., 2531 St., 
Rockford, III 

LATHES, Axle 


Consolidated Mch. Tool Corp., Rochester, N. Y. 
LeBlond, .. Mch. Tool Co., — and 
Edwards Cincinnati 18 


Seneca Falls M Co., Seneca Halle N. ¥. 

Snyder Tool & "thors: Co., 3400 E. Lafayette, 
etroit 7, Mich. 

Sundstrand’ Tool Co., 2531 St., 
Rockford, | 

LATHES, Bench 


a Corp., 405 Lexington Ave., New York 17, 
Hardinge Bros., Inc., 1418 College Ave., EI- 
mira, 


LeBlond, R. a Mch. Tool Co. 
Edwards Rds., Cincinnati 18, Ohio 

Pratt & Whitney, West Hartford 1 Cores 

Rivett Lathe & Grinder, Inc., Brighton, Boston 


Madison and 


ass. 
Seneca Falis Mch. Co., Seneca Falls i 
Mch. Co., Inc, 4240-4258 N. Knox 
Chicago 4], Ill 
South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 


LATHES, Boring 


Axelson ne. Co., 7a. Box 15335, Verona St., 
Los Angeles 58, 

Baldwin- Corp., Lima Hamiltcn 
Div., Hamilton, Ohio 

Bullard Co., Brewster St., Brid 

Gisholt Machine Co., 1245 E. 
Madison 10, Wis. 

LeBlond, R. K., Mch, Tool Co. and 
Edwards Rds., Cincinnati 18, 

Lodge & Shipley 3055 Ave., Cin- 
cinnati 25, 

Sidney Meshing” Tool Co., Sidney, Ohio. 


eport 2, Conn. 
ashington Ave., 


For more information on products advertised, use Inquiry Card, page 255 


{ 
i 
| 
| 
4 
{ 
; 
| 
4 | 
| 
2% 
3 
5 
j 


L 


Product Directory 


LATHES, Crankshoft 


Consolidated Mch. Tool Rochester, N. Y. 
LeBlond, R. K., Mch. T 1 and 
Edwards 18, Ohi 
Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
troit 7, Mich. 
Sundstrand Tool Co., 2531 St., 
Rockford, 


LATHES, Double-End 


Consolidated Mch. Tool \Gom, Rochester, N. Y. 
LeBlond, R. K., Mch. T €o., Madison and 
Edwards Rds. Cincinerenl 18, Ohi 

Snyder Med. & Engrg. Co., 3400 E. ‘Lafayette, 
Detroit 7, Mich. 

Sundstrand ‘Mch. Tool Co., 2531 1th St., 
Rockford, Ill. 


LATHES, Duplicating 


Axelson Mfg. Co., f= Box 15335, Verona St., 
Los Angeles 58 
EB. Machine ‘Tools, Inc., 475 Fifth Ave., 
New York 17, N. Y. 

ie og: Co., Carl, 30 Park Ave., Man- 
asse’ 

Hydro- Feed Machine Tool Corp., 730 W. Eight 
Mile Rd., Ferndale 20, Mich. 

Lodge & Shiple Ate 3055 Colerain Ave., Cin- 
cinnati 25, Ohi 

Monarch teas’ Tool Co., 27 Oak St., Sidney, 


Ohio 
Slaney. ‘Machine Tool Co., Sidney, Ohio. 


LATHES, Engine and Toolroom 


American Tool Works Co., Pearl and Eggleston 
Aves., ee Ohio 

Axelson’ Mf P.O. 15335, Vernon 
Sta., Los sain 58 

Cincinnati Lathe & Tool =< "3207- 3211 Disney 
St., Oakley, Cincinnati 9," 

Consolidated Mch. Tool Corp., Rochester. Y. 

— Corp., 405 Lexington Ave., New York v7, 


H.E.B. Machine Tools, Inc., 475 Fifth Ave., 
New York 17, N. Y. 

Hirschmann a Carl, 30 Park Ave., Man- 
hasset, N. 

LeBlond, R. Mch. Tool Co., and 
Edwards Rds., Cincinnati 18, 

Lodge & Co., 3055 Ave., Cin- 
cinnati 25 

— Mathine Foo! Co., 27 Oak St., Sidney, 

io 

Morey Machinery Co., Inc., 383 Lafayette St., 
New Yor 

Nebel Machine “Tool Co., aan Central Park- 
way, Cincinnati 25, Ohi 

Kurt Inc., 205 E. 42nd St., New 

« Yor 

Pratt & Whitey, West Hartford 1, Conn. 

Rivett — & Grinder, Inc., Brighton, Boston 


Rockford “Machine Tool Co., 2500 Kishwaukee 
St., Rockford, Ill. 

Seneca Falls Mch. Co., Seneca Falls, N. Y. 

Sheldon Mch. Co., Inc., 4240-4258 N. Knox 
Ave., Chicago 41, " 

Sidney ‘Machine Tool Co. Sidney, Ohio. 

Ee Tool Corp., 1600 N. Broad- 

way, 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind 

Springfield Mch. Tool Co., Springfield, Ohio. 


LATHES, Gap 


Axelson Co.,.. P.O. 15335, Vernon 
Sta., Los ngeles 58, Calif 

Cincinnati Lathe & Tool C Co., 3207- 3211 Disney 
St., Oakley, Cincinnati 9, Ohi 

Gisholt Machine we" 1245 Washington Ave., 
Madison 10, 
H.E.B. Machine "Tools Inc., 475 Fifth Ave., 
New York 17, N. 

LeBlond, R. a a “Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Lodge & oe Shis Co., 3055 Colerain Ave., Cin- 
cinnati 25 

Nebel Machine Tool Co., 3401 Central Park- 
way, Cincinnati 25, Ohio 

Seneca Falls Mch. Co., Seneca Falls, N. Y. 

Sidney Machine Tool Co., Sidney, Ohio. 

Springfield Mch. Tool Co., Spring ield, Ohio. 

Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio. 


LATHES, Gun 


Axelson Mfg. Co., P.O. Son 15335, Vernon 
Sta. Los Wiehe 58 

Consolidated Mch Tool Corp. Rochester, N. Y. 

LeBlond, R. Tool and 
Edwards Ros, Cincinnati 18, Ohi 

Seneca Falls Mch. Co., Seneca Falls, N 

Springfield Machine Tool Co., Sprinafieid, ‘Ohio. 


LATHES, Hollow Spindle 


Axelson Mfg. Co., P.O. Box 15335, Vernon 
Sta., Los ngeles 58, Calif. 


LeBlond, R. K., Mch. Tocl Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Lodge & Shipley Co., 3055 Colerain Ave., Cin- 
cinnati 25, Ohio 

South Bend Lathe works, Inc., 425 E. Madison 
St., South Bend, Ind. 


LATHES, Manufacturing Type 


Hydra-Feed Machine Tool Corp., 730 W. Eight 
Mile Rd., Ferndale 20, Mich. 
Corp., 806 Emerson Ave., Syra- 


N. 
Lodge Shipley. 3055 Colerain Ave., Cin- 
cinnati 25, Ohi 


LATHES, Spinning 
Bliss, E. W., Co., 1375 Raff Rd., S. W. Canton, 


Ohio. 
Ferracute Machine Co., Bridgeton, N. J. 


LATHES, Toolroom 
See Lathes, Engine and Toolroom. 


LATHES, Turret 
Bardons & wr Inc., Ft. W. 9th St., Cleve- 


land 13, 
Bullard Co., Brewster St., Bridgeport 2, Conn. 


yy Corp., 405 Lexington Ave., New York 17, 


Gisholt™ 1245 E. Washington Ave., 
Madison 10, 
Hardinge mein, Inc., (Bench or Cabinet 
Mounting), 1418 ——"s Ave., Elmira, N 
Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, 

Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 

LeBlond, R. K., Mch. Tool Co., eae and 
Edwards Rds., Cincinnati 18, ‘Ohi 

Morey Machinery Co., Inc., 383 Lafayette St., 
New York, 

Orban ot ie Co., Inc., 205 E. 42nd St., New 
York 1 Y. 

Potter Co. (Automatic), 1027 New- 

rt Ave., Pawtucket, R. I. 
Rist Lathe & Grinder, Inc., Brighton, Boston 
ass. 


Simmons Mch. Tool Corp., 1600 N. Broad- 
way, Albany, N. Y. 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 

Springfield Mch. Tool Co., S 1; field, Ohio. 

Warner & Swasey Co., 57 arnegie Ave., 
Cleveland 3, Ohio. 


LATHES, Vertical Turret 

American Steel Foundries, King Mch. Tool Div., 
ig Rd. and Tennessee Ave., Cincin- 
noti 

Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 

Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio. 

Bullard Co., Brewster St., Bridgeport 2, Conn. 

Orban, Kurt & Inc., 205 E. 42nd St., New 
York 17, N. ¥ 


LAYOUT FLUID 
oven Co., 2303 P. North 11th St., St. Louis 


LEVELS 

Bullard Co., Brewster St., Bridgeport 2 ,Conn. 
Lufkin Rule Co., Hess Ave., Saginaw, Mich. 
Millers Falls Co., Greenfield, Mass. 

Pratt & Whitney, West Hartford 1, Conn. 
Starrett, The L. S., Co., Athol, Mass. 
Taft-Peirce Mfg. Co., Woonsocket, R. |. 


LOCKNUTS 


Link-Belt Co. (For Positioning Bearings), 519 
N. Holmes Ave., Indianapolis 6, Ind. 


LUBRICANTS, Including Extreme 
Pressure (EP) Machinery Lubricants 
a a? Service Oil Co., 70 Pine St., New York, 


sleet: . F., & Co., 303 W. Lehigh Ave., 
Pa. 
Lubriplate Div., Fiske Bros. 1 a Co., 120 
Lockwood St., Newark 5, N. J. 
(Continued on 330) 


Solve YOUR 
PUMP 
PROBLEM 


with a 


RutHmMaNn 


GUSHER 


Ilustrated is a LeBlond 
Automatic Contour Facing 
lathe equipped with a 
Ruthman Gusher Coolant 
Pump. 


coolant pump 


Choose a Gusher Coolant Pump for perform- 
ance, economy, long life. Built of the finest 
materials, Gusher Pumps give split-second 


coolant flow, as much or as little as you want. 
Your Gusher needs no priming or packing, 
uses less power when throttled. Precision 
workmanship assures long trouble-free life. 
Specify Gusher Pumps to solve your coolant 
pump problems. 


THE RUTHMAN’| MACHINERY CO. 


1807 Reading Road 


Cincinnati, Ohio 


For more information on products advertised, use Inquiry Card, page 255 
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Shear- Speed Chem. Prod. Div., Michigan Tool } 
Co., 7125 E. McNichols Rd., Detroit 12, Mich. 
Sinclair Refining Co., 600° 5th Ave., New 


Yor 
Standard Oil Co. (Indiana), 910 S. Michigan, 


Stuart, D.'A., Oil Co., Ltd., 2739 S. Troy St., 

Chica 23, 
Sun Oil 1608 Walnut St., Philadelphia, Pa. ; 
Texas Co, "35 E. 42nd St., "New York, N. Y. 4 


Everyone recognizes this 


LUBRICATING SYSTEMS 
asa sign of good business Farval Corp., 3249 E. 80th St., Geveland, Ohio. 


Madison- Kipp Corp., Madison 
Norgren, C. A., Co., Inc., Salo S. Elati St., 
Machine Works, inc., 3940 Palmer St. 
And smart gear users know calmer St., 
Rivett the & Grinder, Inc., Brighton, Boston 
ass. 


this 3QNlzis the sign of 
MACHINE KEYS 
the best in custom made gears. | 2540S Soth Aven 


MACHINE PARTS, Special 
May We Send You Our Brochure? Gillen, John, Co., Inc., 2540 S. 50th Ave., 2 
icero 50, Ill. 


MACHINISTS’ SMALL TOOLS | 
See Calipers, Hammers, Wrenches, Drills, 
Taps, Etc. 


"“Gears...Good Gears Only” 
MANDRELS 
See Arbors and Mandrels. 


® 
MARKING MACHINES AND DEVICES 


Colonial Broach Co., P.O. Box 37, Harper Sta., 
Detroit, Mich. 


THE CINCINNATI GEAR CO. ¢ cINCINNATI 27, OHIO 


: MEASURING MACHINES AND 
i INSTRUMENTS, Precision 


Cleveland 735 Carnegie Ave., 
Cleveland 

All Co., 254 N. ‘Laurel Ave., Des Plaines, Ill. 

Federal Products Corp., P.O. Box 1027, Provi- 
lence 

Lufkin Rule Ave., Saginaw, Mich. 

Max Wyler, 611 W. 43rd St., New York 36, 


— 


N. Y. 
Norma-Hoffman Bearings Corp., Stamford, 


onn 
Pratt & Whitney, Hartford 1, Conn. 
Scherr, George Inc., 200 Lafayette 7, % 

New York 1 29 ¥: 
Starrett, The L. S., Co. Athol, Mass. 
Taft-Peirce Mfg. Co., Woonsocket 
Van Keuren Co., 176 Waltham St Watertown, 

Boston, Mass. 


on ANY Engine or T MEASURING WIRES, THREAD, 
g wrres SPLINE AND GEAR 
L AT by E Taft-Peirce Mfg. Co., Woonsocket, R. |}. | 
Van Keuren Co., 176 “Waltham St., Watertown, i 
Boston, Mass. 
No Complicated Hydraulic 
PROFILE-TRACING METAL, Bearings ’ 
or Electronic Controls LATHE ATTACHMENT See Bearings, Bronze, Babbitt, Etc., 

i Fast set-up for short or production and Bushings, Brass, Bronze, Etc. : 
“a 


runs. Requires no permanent lathe 
alterations. Accommodates all types 
of tool holders, square turrets, grind- 
ing attachments, clapper boxes, 


METAL FINISHINGS 

4 Parker Rust Proof Co., 2194 E. Milwaukee, 
boring bars, etc. For contour turning, Detroit 11, Mich. 
facing, grinding, boring, Bullard 
operations. Unlimited radii, 90° 
steps, threading to a shoulder, etc. 
Uses low cost, easily made tem- 
vg Models for all lathes 9” to 
4’ and larger. Thoroughly proven 
in shops and plants of every size. 


METERS 
See Recording Instruments. 


M-1500 


MICROMETERS 
Write for catalog or engineering help on any duplicating problem Ames, B. C., Co. nro Waltham 54, Mess. 
Brown & Sharpe €o., P Providence, R. 


AIR LL Foundries DoAll Co., N. Toure “Aven, Des 
¢ ufkin Rule Co., Hess Ave., Saginaw, Mic i 
g Millers Falls Co., Greenfield 

1507 LEHIGH DRIVE, EASTON, PA. Scherr, George ; 


Manufacturers of LEHIGH Air Valves ¢ Air Cylinders ¢ Air Hoists ¢ Air Motors Starrett, The Was. a Athol, 


West Coast Dist.: CAMPBELL CONTOUR ATTACHMENT CO., 1320 W. Esther St., Long Beach, Cal. Van Keuren Co., $46 Waltham’ stn 7, 
: Boston, Mass. 
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MICROSCOPES, Toolmakers 


Scherr, George, Co., Inc., 200 Lafayette St., 
New York’ 12, N. 


MILLING ATTACHMENTS 


Cincinnati ling achine Co., Cincinnati. 
Consolidated Machine Tool Corp., Rochester, 


Gorton, George, Mch. Co., 1110 W. 13th St., 
Racine, Wis. 

Ingersoll atin Mch. Co., 2442 Douglas St., 
ockford, Ill. 

Kearney & Trecker Corp., Milwaukee, Wis. 

Kempsmith o., 1819 S. 7Ist St., 
Milwaukee 14, 

Pratt & & Whitney West Hartford 1, Conn. 

Rivett a? & Grinder, Inc., Brighton, Boston 


Mas: 
“Mch. Tool €o.,. 253% Tith= 
Rockford, 
Van Keuren Co., 176 Waltham St., Watertown, 
Boston, Mass. 
Van Norman Co., 3640 Main St., Springfield 7, 
ass. 


MILLING AND CENTERING MACHINES 


Davis & Thompson Co., 6411 W. Burnham St., 
Milwaukee 14, Wis 

Jones & Lamson Mch. Co. (Automatic), 160 
Clinton St., Springfield, Vt. 

Sundstrand Mch. Tool Co., 2531 llth St., 
Rockford, Ill. 


MILLING MACHINES, Automatic 


Cone Milling Machine Co., Cincinnati, 
Consolidated Machine Tool Corp., Rochester, 


Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 

Hirschmann &o., Carl, 30 Park Ave., Man- 
hasset, N. 

Ingersoll Mailing Mch. Co., 2442 Douglas St., 
ockfor 

Jones & Lamson Mch. Co., 160 Clinton St., 
t. 

Kearney & trecker Corp., Milwaukee, Wis. 

Miilholland, W. K. Machinery, Co. 6402 West- 
field Bivd., Indianapolis 5 nd. 

Pratt & Whitney, West Hartford 1, Con 

Snyder Tool & ngrg. Co., 3400 E. 
Detroit 7, Mich. 

Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Ill. 

. S. Tool Co., Inc., Inc., 255 North 18th St., 
Ampere, J. 


MILLING MACHINES, Bench 
Co., 500 Green Rd., Cleveland 


io. 

Hardinge Bros., Inc., (Bench or oe Type), 
1418 Coll ege Ave., Elmira, N. 

& Whitney, West Hartford Conn. 
. S. Burke Machine Tool Div., Brotherton Rd. 
27, Ohio. 


MILLING, MACHINES, Circular, 
Continuous 
Comes Machine Tool Corp., Rochester, 


Davis x Thompson Se. 6411 W. Burnham St., 
Milwaukee 14, 

Espen-Lucas Mch. Works Front St., and Girard 
Ave., Philadelphia, Pa. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 


ockford, Ill. 
Kearney & Trecker Wis. 
Snyder Tool & Engrg. , 3400 E. Lafayette, 


Detroit 7, Mich. 
Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Ill. 


MILLING MACHINES, Duplex 


Cincinnati Milling Machine Co., Cincinnati, 


io. 
Consolidated Machine Tool Corp., Rochester, 


Espen-Lucas Mch. bgt Front St., and Girard 
Ave., Philadelphia 

Ingersoll Milling Mech. Co., 2442 Douglas St., 
ockford, Ill. 

Kearney & Trecker Corp., Milwaukee, Wis. 

Nichols-Morris 6 Mamaroneck Ave., 


Sundstrand Mere Tool Co., 2531 
Rockford, y 
U. S. Tool Co., Inc., 255 North 18th St., 
Ampere, d 


MILLING MACHINES, Hand 
Barker core. Co., 500 Green Rd., Cleveland 
io. 

Frew Machine Co., 121 East Luray St., Phila- 
deiphia 20, Pa. 

Nichols-Morris Corp., 76 Mamaroneck Ave., 
White Plains, N. Y. 

U. S. Burke Machine Tool Div., Brotherton Rd. 
Cincinnati 27, Ohio. 

U. & — Co., Inc., 255 North 18th St., 
Ampere, N. 

Van leecthan Co., 3640 Main St., Springfield 
7, Mass. 


MILLING MACHINES, Horizontal, Plain 
and Universal 


Austin Industrial Corp., 76 Mamaroneck Ave., 
White Plains, 

Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio. 

Brown’ & —=—— Mfg., Co., Providence, R. |. 

— ling Machine Co., Cincinnati, 


Consolidated Machine Tool Corp., Rochester, 


N. 

Cosa Corp. New York 17. 

Gorton, a 1110 W. 13th St., 
Racine ¥ Wis. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Ill. 

Kearney & ‘Trecker Corp., Milwaukee, Wis. 

Kempsmith Co., 1819 S. 7st St., 
Milwaukee 14, Wis 

Kurt Inc., 205 E. 42nd St., New 
or 

Pratt & Whitney: West Hartford 1, Conn 

Sheldon Machine Co., Inc., 4240- 4258 N. Knox 
Ave., Chicago 41, 

Simmons Mch. Tool ‘Corp., 1600 N. Broadway, 
Albany, N. Y. 


Sundstrand’ Mch. Tool Co., 2531 llth St., 
Rockford, Ill. : : 
Van Norman Co., 3640 Main St., Springfield 

7, Mass. 


MILLING MACHINES, Lincoln binge’ 

Brown & Sharpe Mfg., Co., Providence, 

Sundstrand Mch. Tool Co., 2531 
Rockford, Ill. 


MILLING MACHINES, Planer Type 


Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Espen-Lucas Mch. Works, Front St., and Girard 
Ave., Philadelphia, Pa. 

Giddings & Lewis Machine Tool Co., Fond du 
Lac, 

Gray, - Co., Woodburn Ave., and Penn. 
R. Cincinnoti, Ohio. 

Milling Mch. Co., 2442 Douglas 
Rockford, Ill. 

Kearney & Trecker Corp., Milwaukee, Wis. 

Pratt & Whitney, West Hartford 1, Conn. 


MILLING MACHINES, Profile 
—— Milling Machine Co., Cincinnati, 


Cosa ‘Cony. 405 Lexinton Ave., New York 17. 
Ex-Cell-O 1200 Oakman Bivd., Detroit 


Frew. Machine £o., 121 East Luray St., Phila 
delphia 20, 
Gorton, Geo., Mch. Co., 1110 W. 13th St., 


Ss. 
Orban, Kurt & a Inc., 205 E. 42nd St., New 


Pratt & Whitney, West Hartford 1, Conn 
Sundstrand Mch. Tool Co., 2531 
Rockford, Ill. 


MILLING MACHINES, Ram Type 
Universal 
Van Norman Co., 3640 Main St., Springfield 


‘ 


(Continued on page 332) 


It’s the ideal press for that occasional pressing 
job. These presses operate off ordinary shop air 
supply. They’re fast and safe. Over 30 models to 
choose from...many for either bench or floor ‘ 
mounting. Capacities from 2 to 18 tons. Day- f 
light to 46 inches...reach to 12 inches. Prompt 
delivery. 


WRITE. Complete information and 
rices on Hannifin Air Presses will 
€ sent on request. 


6 Tons (Model B-2) One gE 
of more than 30 models. & 
Press with base, $554. 


1-ton Hand-D-Press. 
For small parts manu- 
facturers. Press, $232. 


Prices F.O.B. our press plant, St. Marys, 
Ohio, subject to change without notice. 


HANNIFIN 


AVE! 


WITH A 
HANNIFIN AIR PRESS 


HANNIFIN CORPORATION, 509 S. WOLF ROAD, DES PLAINES, ILLINOIS 


For more information on products advertised, use Inquiry Card, page 255 
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Product Directory 


TRADE MARK 


THE STANDARD 
For ACCURACY! 


IN PRECISION EQUIPMENT 


A complete line design- 
ed for more efficient... 


LAYOUT, INSPECTION, 
CHECKING, LAPPING, 
WELDING AND 
ASSEMBLY WORK 


including CHALLENGE 
LAYOUT SURFACE PLATES 


in 16 sizes, precision ground 


or planer finished - for a wide 
range of functions. Plates can 
be grooved and keyed so that 
two or more can be assembled 
and mounted into one complete 
unit. With “T-Slots’’ or with 
grooving, scoring or machining. 


. SEMI-STEEL 
SURFACE PLATES 
made of fine-grain special 
analysis semi-steel castings, 
heat treated. Three-point sus- 
pension with heavy, deep ribs 
on the underside. 


PLUS... 

Clamp Edge Layout Plates 
Checking Tables 

Welding Tables 

Bench Plates and Blocks 


Send for free copy of Challenge 
Catalog showing complete line 
of precision equipment. 

771 


THE CHALLENGE MACHINERY CO. 


Office, Factories and Show Room 
GRAND HAVEN, MICHIGAN 
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MILLING MACHINES, Turret Type 


Bridgeport Machines, Inc., Linley Ave., Bridge- 
port, Conn. 


MILLING MACHINES, Vertical 


Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio. 

Brown & Sharpe ae, Co., Providence, R. |. 

Cincinnati Milling achine Co., Cincinnati, 


Ohio. 
Consolidated Machine Tool Corp., Rochester 


Ekstrom, Carlson & Co., 1437 Railroad Ave., 
Rockford, Ill. 

Gorton, Geo., Mch., Co., 1110 W. 13th St., 
Racine, Wis. 

Ingersoll “Milling Mch. Co., 2442 Douglas St., 
Rockfor 

Kearney & Trecker Corp., Milwaukee, Wis 

Orban, Ku Kurt x Se Inc., 205 E. 42nd St., New 
or 

Pratt & Wh. West Hartford 1, Conn. 

Snyder Tool & ‘ngrg. Co., 3400 E. Lafayette, 
Detroit 7, Mich. 

Sundstrand ‘Mch. Tool Co., 2531 1th St., 
Rockford, 

va Burke Machine Tool Div., Cincinnati 27, 

hio. 


MODEL AND EXPERIMENTAL WORK 
See Special Machinery and Tools. 


MOLD AND DIE COPYING MACHINES 

Cosa Corp., New York 17. 

Gorton, Geo., W. 13th St., 
Racine, 

Pratt & Whitney, West Hartford 1, Conn. 


MOLDING MACHINES, Plastic 

American Steel Foundries, Elmes Engrg. Div., 
Padd 1 Rd. and Tennessee Ave., Cincin- 
nati, 

Hannifin Caen; 501 S. Wolf Rd., Des Plaines, 


Hydraulic Press Mfg. Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio 

Rockford Machine “Tool Co., 2500 Kiswaukee 
St., Rockford, Ill. 

Verson Allsteel Press Co., 93rd St., & S. Ken- 
wood Ave., Chicago, i 

Watson-Stillman Co., Div., H. K. Porter Co., 
Inc., Roselle, N. J. 


MOTORS, Electric 


Delco Products Div., General Motors Corp., 
321 E. First St., Dayton, Ohio. 

General Electric Co., Schenectady, N. Y. 

Howell Electric Motor Co., Howell, Mich. 

Reliance Electric & Engrg. Se, 1074 Ivanhoe 
Rd., Cleveland 10, Ohi 


MOTORS, Hydraulic 
tee Co., 1569 W. Pierce St., Milwaukee, 


is. 
Sundstrand Machine Tool Co., 2531 11th St., 
Rockford, 


MULTIPLE-SLIDE FORMING MACHINES 


U. S. Tool Co., Inc., 255 North 18th St., 
Ampere, 


NIBBLING MACHINES, Nickel 


International Nickel Co., Inc., 67 Wall St., 
New York, 


NIPPLE THREADING MACHINERY 
Landis Machine Co., Inc., Waynesboro, Pa. 


NUT MAKING MACHINERY 


National Machinery Co., Greenfield and Stan- 
ton Sts., Tiffin, Oh io. 


NUT SETTING EQUIPMENT 


See Screw Driving and Nut Setting 
Equipment. 


NUT TAPPERS 
See Bolt and Nut Machinery. 


NUTS, Cold Forged, Wing and Cap 
Chicago Screw Co., Bellwood, Ill. 
Parker-Kalon Div., General American Trans- 
nigran Corp., 200 Varick St., New York, 
Re Corp. (Union Div.), 
epublic Bidp.. 
eel 


Union Drawn Co., Div., mapubaic Steel 
Corp., Massillon, Ohio. 


NUTS, Self-locking 
oe = Co., 310 S. Michigan Ave., Chicago 


NUTS, Thumb or Wing and Cap 


Allmetal Screw Products Co., Inc., 821 Stewart 
Ave., Garden City, N. Y. (Stainless Steel 


only). 
Republic — Corp., Bolt on Nut Div., Re- 


public Cleveland Ohi 
& Co., 400 St., Buffalo 


OIL EXTRACTORS AND CLEANERS 
De Laval Separator Co., Poughkeepsie, N. Y. 


OIL GROOVERS 


Fischer Machine Co., 310 No. 11th St., Phila- 
delphia, Pa. 


OIL SEALS 
Crane Packing Co., 1800 Cuyler Ave., Chicago, 
Garlock Packing Co., Palmyra, N. Y. 


OILERS AND LUBRICATORS 
Madison-Kipp Corp., Madison, Wis. 


OILS, Cutting 
See Cutting and Grinding Fluids. 


OILS, Lubricating 

Cities ae Oil Co., 70 Pine St., New York, 

Houghton & E. F. 303 W. Lehigh Ave., 
“ja. 

at 4 Refining Co., 600 5th Ave., New 


standard Oil (Indiana), 910 S. Michigen, 

icago, 

Stuart Oil Co., "Ltd., D. A., 2739 S. Troy St., 
Chica 23, 

Sun Oil Walnut Pa. 

Texas Ce, 135 E. 42nd St., "New York, N. Y. 


OILS, Quenching and Tempering 
Cre Service Oil Co., 70 Pine St., New York, 


Houghton & Co., E. F. 303 W. Lehigh Ave., 
Philadelphia, Ba. 

—— Refining Co., 600 Sth Ave., New 
or 


For more information on products advertised, use Inquiry Card, page 255 


M-O 
i 
Ti or 
e 
gi 
{ 
3 
| 
— | 
3 
| 
| 
| 
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at ot Oil a (Indiana), 910 S. Michigan, PIPE TONGS 
icag 


Stuart oll Po a D. A., 2739 S. Troy St., 
Chicago 23, 


OILS, Soluble 
See Compounds, Cutting, Grinding, 
Meta! Drawing, Etc. 


OPTICAL FLATS 

Crane Packing Co., 1800 Cuyler Ave., crow. 

Scherr, George, Co., Inc., %00 Lafayette t 


ORDNANCE MACHINES, Spelial 

Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio 

Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 

Millholiand, W. K. Machinery 6402 West- 
field Bivd., Indianapolis 5, 

—- -Jacobson Mfg. Co., 2135 Kishwaukee 

Rockford, Ill. 

emi Allsteel Press Co., 93rd St., & S. Ken- 

wood Ave., Chicago, 


PACKING, Leather, Metal, Rubber, 
Asbestos, Etc. 

Chicago Rawhide Mfg. Co., 1309 Elston Ave., 
Chicago, Ill. 

Crane Co. Cuyler Chicago. 

Garlock Pack On , Palmyra, 

Houghton & C F., 303 W. ‘Lehigh Ave., 

Watson-Stillman Co., Div., H. K. Porter Co., 
Inc., Roselle, N. J. 


PAINTING EQUIPMENT, Spray 


Lowe Bros. Co., Dayton, Ohio 
Ransburg Electro-Coating Corp., 1234 Barth, 
Indianapolis, Ind. 


PARALLELS 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Lufkin Rule Co., Hess Ave., Mich. 
Starrett, The L. S., Co., Athol ass. 
Taft-Peirce Mfg. Co., Woonsocket, R. & 
Walker, O. S., Co., Inc., Worcester, Mass. 


PATTERNS, Wood and Metal 


Mummert-Dixon Co., Hanover, Pa. 


PILLOW BLOCKS 
Boston Gear Works, 3200 Main St., North 


uincy 71, Mass. 
Lin “Belt Co., 519 N. Holmes Ave., Indian- 
apolis 
Bearings Corp., Stamford, 


on 
Standard Pressed Steel Co., Jenkintown, Pa. 


PIPE, Brass and Copper 

American Brass Co., 25 Broadway, New York, 

Mueller” Brass Co., Port Huron 35, Mich. 

One Kurt Inc., 205 E. 42nd St., New 
Yor 

Revere pper, Inc., 230 Park Ave., 
New Yor 


PIPE, Steel 

Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 
ig Steel Co., Bethlehem, Pa. 

Orban t & Co., Inc., 205 E. 42nd St., New 


Yor 
Re my Steel Corp., Republic Bldg., Cleveland 
Ryerson, Joseph Son, Inc., 2558 W. 16th 
St., Chicago 1 


United States Steel ; National Tube Co., 
Div., 436 7th Ave., Pittsburgh, Pa. 


PIPE THREADING AND CUTTING 
MACHINES 


Landis Machine Co., Inc., Waynesboro, Pa. 


For more information on products advertised, use Inquiry Card, page 255 


waves Ch Bros. is Co., 5200 W. Armstrong 


Ave 
Williams 400 Vulcan St., Buffalo 


7, N. 


PLANER ATTACHMENTS 


Consolidated Mch. Tool Corp., Rochester, N. Y. 

Giddings & Lewis Machine Tool | Co., Fond du 
Lac, Wis. 

Gray, "G. A. Co., Woodburn Ave., and Penn 
a, Evanston, Cincinnati, Ohio. 

Rockford Machine’ Tool Co., 2500 Kishwaukee 
St., Rockford, Ill. 


PLANERS, Double Housing and Openside 


Baldwin-Lima- — Corp., Eddystone Div., 
Philadelphia 42, 

Baldwin-Lima- Corp., Lima Hamilton 
Div., Hamilton, Ohio. 

Cleveland Punch & Shear Works Co., 3917 St. 
Clair Ave., N. E., Cleveland, Ohio (Plate). 

Consolidated’ Mch. Tool Corp. (Incl. Plate, 
Rotary and Crank Types), ochester, N. Y. 

Giddings & Lewis Machine Tool Co., Fond du 
Lac, Wis. 

Gray, G. A. Co., Woodburn Ave., sy Penn 

Evanston, Cincinnati, Ohi 

Rockford Machine Tool Co., 2500 Kishwaukee 

St., Rockford, 


PLATE ROLLS 


Baldwin-Lima- Corp., Eddystone Div., 
Philadelphia 42, 

Bethlehem Steel Co., Bethlehem, Pa. 

—s Punch & Shear Works Co., 3917 St. 
Clair Ave., N. E., Cleveland, Ohio. 

Consolidated’ Mch. Tool Corp., Rochester, N. Y. 

Ryerson, Joseph T., & Son, Inc., 2558 W. 16th 
St., Chicago, 18, Ill. 


PLATES, Angle 


Swanson Tool & Machine Products, Inc., 854 
E. 8th St., Erie, Pa. 


PLATES, Surface 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Challenge Machinery Co., Grand Haven, Mich. 
Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 
DoAll Co., 254 N. Laurel Ave., Des Plaines, Hl. 
Pratt & Whitney Div., West Hartford 1, Conn. 
Scherr, George, \Ine., 200 Lafayette 
New York 12, 
Tool & Products, Inc., 854 
8th St., Erie, Pa. 
Tofi- Peirce ‘Mfg. C Co., Woonsocke 
U.S. Tool Co., Inc., 255 Korth St., 
Ampe N. J. 
Vinco “Corp. 9113 Schaefer Highway, Detroit 
, Mic 


PNEUMATIC EQUIPMENT 


wine So E. W., 1375 Raff Rd., S. W., Canton, 


Chigsee, Ex Pneumatic Tool Co., 6 E. 44th St., 
ew 
501 S. Wolf Rd., Des Plaines, 


Ingersoll -Rand Co., Phillipsburg, N. J. 

igh Foundries, Inc., 15) Lehigh ODr., 

Easton, Pa. 

Logansport Machine Nog Inc., 810 Center 
Logansport, 


ve. 
Onsrud Machine Works I Inc., 3940 Palmer St., 
Chicago, 


POLISHING LATHES AND MACHINES 


Black ager Mfg. Co., Penna. Ave., Tow- 
son, 

Gardner Gooune Co., 414 E. Gardner St., 

Hill Acme Co., 1201 W. 65th St., Cleveland 2, 


io 

Hirschmann So. Carl, 30 Park Ave., Man- 
hasset, N. 

Millers Falls te Greenfield, Mas: 

Standard Electrical Tool Co., 2488- "90 River Rd., 
Cincinnati, Ohio 

Sundstrand Machine Too! Co., 2531 11th St., 
Rockford, . 

(Continued on page 336) 


The best'sofr 


hammer your 


money can buy! 


Tough, resilient water 
buffalo faces deliver plenty 
of power with full protec- 
tion for delicate parts and 
finishes. Faces are easily 
replaced, and comfortable 
Safety-Flare handle gives 
you non-slip grip. Work 
goes better with a C/R 
RAWHIDE Jaw-Head. See 


for yourself. 


CHANGE FACES 
IN SECONDS 


Available from leading in- 
dustrial suppliers. Also 
C/R Rawhide mallets and 
Rawhide mauls. For furthes 
information write Dept. 22. 


cnicaco MFG.CO. 


1301 Elston Ave., Chicago 22, Ill. 
In Canada: Super Oil Seal Mfg. Co., Ud. 


Hamilton, Ontario 
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A few advance comments about 


DIMENSIONS AND TOLERANCES 
FOR MASS PRODUCTION 


“Out of our discussion of the material . . . we see the possibility of a 
much improved course in our Tool Engineering area covering gage 
requirements and design.” 
Industrial Engineering Department 
Large Automotive Corporation 


“This information is exactly what I have been seeking for a good 
many years.” 
Chief Engineer 
Lock Company 


“This should be one of the most valuable contributions on the subject 
of interchangeable manufacture.” 

Management Counsel 

Specializing in Industrial Standardization 


64 Pages—179 Illustrations $8.00 8 1/2 x 11 inches 


Postpaid in U.S. 


In Canada or overseas, $8.80 


CTION 
MASS PR ! 
Drawing 
‘ifying Surta is 
he] 


An analysis of the many problems of dimensioning 
with tolerances for mass production, showing their 
effect on tool design, gage design, production and 
inspection, and suggesting improved methods and 
practices to solve these problems. 


Would you specify a dimension with a tolerance if 
there were no practical way to measure it? Ridiculous 
as this appears, it can happen! 

DIMENSIONS AND TOLERANCES FOR MASS 
PRODUCTION presents a new, practical approach to 
the problem of dimensioning with tolerances in relation 
to: production design, tool design, gage design, produc- 
tion and inspection. It suggests definite methods and 
practices that would eliminate many of the uncertainties 
in present-day practice. 

The author, Earle Buckingham, is an outstanding 
authority on interchangeable manufacture. He says, 
“The only logical and dependable interpretation of 
tolerances is that the limiting dimensions on the detail 
drawing represent the requirements of inspection gages. 
In other words, it must be possible to translate every 
limiting dimension into a definite design and size of an 
inspection gage. Limiting dimensions on detail drawings 
are needed to control the following: (a) conditions of 
bulk or size, (b) conditions of form, (c) conditions of 
position, (d) conditions of assembly operation or func- 
tioning. 


“The method used to specify permissible tolerances 
may need to be different for each of these conditions. 
Conditions of form or position treated in the same man- 
ner as conditions of size lead to chaos.” 


Parts of this book appeared originally as an extensive 
series of articles in MACHINERY. Now, publication in 
book form affords an opportunity to present an ampli- 
fied, more complete picture of the problem of dimen- 
sioning with tolerances by the inclusion of detailed 
examples. These worked-out examples show how im- 
proved methods and practices of dimensioning with 
tolerances can be the key to better products at lower 
costs. 


If you are concerned with any phase of product de- 
sign or production planning, DIMENSIONS AND 
TOLERANCES FOR MASS PRODUCTION will give 
you a new, clearer conception of the problem of ex- 
pressing dimensions and tolerances in relation to sub- 
sequent operations. It will help you develop sounder, 
more practical procedures, not only in the design stage, 
but also in manufacturing, inspection and assembly. 


Let us send you a copy of this important new book. Just mail the 
coupon below, and when you have read DIMENSIONS AND TOL- 
ERANCES FOR MASS PRODUCTION we are sure you will find it 
one of the most useful, idea-stimulating books on the subject in your 
technical library. 


The Industrial Press, 148 Lafayette Street, New York 13, N. Y. 
Please send me a copy of “Dimensions and Tolerances for Mass 
Production” postpaid. 


enclose check or money order for $........ 
[] Billme [] Bill my company. 


ke D M EN 0) N an 0) LERAN ( 
4 
| 
‘he 
| 
(Please fill in if you want book sent home) 
M-1/55 
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POLISHING TOOLS, Portable 


Sunstrand Machine Tool Co., 2531 11th St., 
Rockford, Ill. 


POWER UNITS, Hydraulic 


See Hydraulic Power Units or Tool 
Heads 


PRESSES, Arbor 

Baldwin-Lima- woe Corp., Eddystone Div., 
Philadelphia 42, 

Dake Engine Co., 604 Seventh St., Grand 
Haven, Mich. 

duMont Corp., Mas: 

Farquhar, A. B., Div. Oliver Corp, 142 North 
Duke St., York, Pa. 

Corp., 501 S. Wolf Rd., Des Plaines, 

Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, N. Y. 

Logansport Machine Co., Inc., 810 Center 
Ave., Logansport, Ind. 

Tomkins-Johnson Co., 614 No. Mechanic St., 
Jackson, Mich. 

Watson-Stillman Co., Div. H. K. Porter Co., 
Inc., Roselle, N. J. 


PRESSES, Broaching 
American & Mch. Co. Mich. 


Bliss Co., E. W., 1375 Raff Rd., S. W., Canton, 

Colonial Broach ay P.O. Box 37, Harper Sta., 
Detroit 13, Mich 

Dake Engine Co., 604 Seventh St., Grand 
Haven, Mich. 


ik Farquhar, A. B., Div. Oliver Corp., 142 North 
x Duke St., York, Pa. 
Ferracute Machine Co., Bridgeton, N. J. 
Lake Erie ——. Co., ‘Kenmore Station, Buf- 


falo, 
Lapointe Machine Tool Co., 34 Tower St., Hud- 
son, Mass. 
Ee Watson-Stillman Co., Div. H. K. Porter Co., 


Inc., Roselle, N. J. 


PRESSES, Extrusion 


American Steel Foundries, Elmes Engrg. Div., 


Paddock Rd. and Tennessee Ave. Cincinnati. 
Bliss Co., E. W., 1375 Raff Rd., $. W., Can- 
ton, Ohio 
Chambersburg Bit Co., Chambersburg, Pa. 
Farquhar, A ~~ Oliver Corp., 142 North 
Duke St., York, 


Hydraulic Press Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio. 

Co., Kenmore Station, Buf- 
alo. 

Verson Allsteel Press Co., 93rd St., & S. Ken- 
wood Ave., Chicago, 

Watson- Stillman Co., Div. H. K. Porter Co., 
Inc., Roselle, N. J. 


PRESSES, Foot 
Bliss Co., E. W., 1375 Raff Rd., S. W., Canton, 
Ohio. 


Ferracute Machine Co., Bridgeton, N. J. 
Niagara Machine & Tool orks, 683 North- 
land Ave., Buffalo, N. Y. 


PRESSES, Forging 


Ajax Mfg. Co., Euclid, Cleveland 17, Ohio. 

American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd., and Tennessee Ave., Cincin- 
nati, Ohio. 

Baldwin-Lima-Hamilton Corp., Eddystone Div., 
Philadelphia 42, Pa. 

Bethlehem Steel Co., Bethlehem, 

Bliss Co., E. W., 1375 Raff Rd., S. 


Ohio 

Clearing Mch. Corp., Div. U. S. Industries, Inc. 
6499 W. 65th St., Chicago, 

Cleveland Shear Works Co., 3917 St. 


, Canton, 


Clair Ave., N , Cleveland, Ohio. 
Dake Engine By “604 Seventh St., Grand 
Haven, Mich. 


Erie Foundry Erie 

Farquhar, A. B., Div. liver Corp., 142 North 
Duke St., York, Pa. 

Ferracute Machine Co., ries eton, N. 

Hydraulic Press Mfg., 00 bias Ave., 
Mt. Gilead, Ohio. 

“— Erie Engrg. Corp., Kenmore Station, Buf- 
alo, 


For leak-proof, 
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General Purpose all-weather Viking Pumps in sizes from 20 to 200 gpm and Heavy- 
Duty Viking pumps in sizes from 10 to 300 gpm can now be furnished with me- 
chanical seals. The seals are packaged units with a minimum of parts and no 
chance for mis-assembly. 


Both types of pumps equipped with mechanical seals also feature 
carbon graphite bearings requiring no lubrication. 


long-lived service, specify mechanical seal 
equipped General Purpose or Heavy-Duty Viking pumps. 
For additional information, ask for folders SP-336] and SP-344J. 


VIKING PUMP COMPANY 


CEDAR FALLS, IOWA 
“GEAR-WITHIN-A-GEAR" ROTARY PUMP 


National Mchry. Co., Greenfield and Stanton 
Sts. Tiffin, Ohio. 

Niagara Machine ‘ Tool Works, 683 Northland 
Ave., Buffalo 

Verson’ Allsteel "nl Co., 93rd St., and S. Ken- 
wood Ave., Chicago, a. 

er Stillman Co., Div. H. K. Porter Co., 
Inc., Roselle, N. J. 


PRESSES, Hydraulic 
American Broach & Mch. Co., Ann Arbor, 


ic 

American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincin- 
nati, io. 

Anderson Bros. Mfg. Co., 1910 Kishwaukee St., 
Rockford, Ill. 

Baldwin- Lima-Hamilton Corp., Eddystone Div., 
Philadelphia 42, 

Bethlehem Steel Co., Bethlehem, Pa. 

Birdsboro Steel Fdry. & Mch. Co., eure Pa. 

Bliss Co., E. W., 1 75 Raff Rd., S. W. Canton, 


Ohio. 

Chambersburg Engrg. Co., Chambersburg, Pa. 

Cincinnati Milling Mch. Co. (Hydroform) Cin- 
cinnati 9, Ohio 

Clearing Mch. Corp., Div. U. S. Industries, Inc. 
6499 W. 65th St., Chicago, Ill. 

Colonial Brooch Co., P.O. Box 37, Harper Sta., 
Detroit, 

Dake Engine, Co., 604 Seventh St., Grand 
Haven ich. 

Co., 1160 Dublin St., Columbus 
6 


Ohio 
Erie Co., Erie 
Farquhar, A. B. Corp., 142 North 
Duke St., York, P 
Farrel- Birmingham oa Inc., 25 Main St., An- 
sonia, Con 
Hein - al 501 S. Wolf Rd., Des Plaines, 


Hydraulic Press Mfg. Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio. 

Lake Erie ) Engrg. Corp., Kenmore Station, Buf- 
alo, 

Lapointe Machine Tool Co., 34 Tower St., 
udson, Mass. 

Niagara Machine & Tool Works, 683 North- 
land Ave., Buffalo, N. Y. 

Verson Allsteel Press Co., 93rd St. and S. Ken- 
wood Ave., Chicago, 

Watson-Stillman Co., Div., H. K. Porter Co., 
Inc., Roselle, J. 


PRESSES, Screw 
Bliss Co., E. W., 1375 Raff Rd., S. W., Canton, 


Ohio 

Dake Engine Co., 604 Seventh St., Grand 
Haven, Mich. 

Ferracute Machine Co., 

Machine & Tool orks, 683° North- 
land Ave., Buffalo, N. Y. 


PRESSES, Sheet Metal Working 


Allen, Alva F., Box 426, Clinton, Mo. (Bench) 

American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincin- 
nati, Ohio. 

Baldwin-Lima-Hamilton Corp., Eddystone Div., 
Philadel Pa. 

Bliss Co., , 1375 Raff Rd., S. W., Canton, 


Ohio 

Chambersburg Engrg. Co., Chambersburg, Pa. 

Cincinnati Milling Mch. Co. (Hydroform "Cin- 
cinnati 9, Ohio 

Cincinnati ‘Shaper Co., Elam and Garrard 
Aves., Cincinnati, Ohio. 

Com Mch. Corp., Div. U. S. Industries, Inc. 

6499 W. 65th St., Chicago 

Cleveland Crane & Engrg. 0., Wickliffe Savy 

Chyene. Punch & Shear Works Co., 3917 
Clair Ave., N. E., Cleveland, Ohio. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Dake Engine Co., 604 Seventh St., Grand 
Haven, Mich. 

Dante Machine Specialties, Inc., 2107 S. 52nd 

Chicago 50, Ill. 

Mfg. Co., 7416 Loomis Blvd., 
Chicago 36, Ill 

Espen-Lucas Machine Works, — St., and 
Girard ve. Philadelphia 

Farquhar, A. B., Div., Oliver Sone 142 North 
Duke St., York,. Da. 

Ferracute Machine Co., Brid eton, N. 

Hydraulic Press Mfg. Co., 3 Sika “Ave., 
Mt. Gilead, Ohio. 

oe Erie Engro. Corp., Kenmore Station, Buf- 
alo, 

L & J Press Corp., Elkhart, Ind. 

Minster Machine ‘Co., Minster, Ohio. 

Niagera Machine & Tool Works, 683 Northland 
Ave., Buffalo, N. 

Verson’ gy Press 93rd St. and S. Ken- 
wood Ave., Chicago, 

Watson-Stillman Co., Div. H. K. Porter Co., 

Inc., Roselle N. J. 


For more information on products advertised, use Inquiry Card, page 255 
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Product Directory 


PRESSES, Straightening 


American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincin- 
nati, Ohio. 

Anderson eo Mfg. Co., 1910 Kishwaukee St., 
Rockford, 

Hamilton Corp., Eddystone Div., 
Philadelphia 42, 

Chambersburg Fo Co., Chambersburg, Pa. 

Colonial Broach Co., P. O. Box 37, Harper Sta., 
Detroit, Mich. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Dake Engine Co., 604 Seventh St., Grand 
Haven, Mich. 

Farquhar, A. B. Div., Oliver Corp., 142 North 

Duke St., York, P 
Hannifin Corp., Sor S. Wolf Rd., Des Plaines, 


Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio 

Niagara *Machine & Tool Works 
683 Northland Ave., Buffalo, N. 

Springfield Mch. Tool ‘Co., Springfield, Ohio. 
erson Allsteel Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, 

Watson-Stillman i Div. H. K. Porter Co., 
Inc., Roselle, N. 


PROFILE—TRACING ATTACHMENTS 


Lehigh Foundries, Inc., 1500 Lehigh Dr., 
Easton, Pa. (Lath e). 


PROFILING MACHINES 


Consolidated Mch. Tool Corp., Rochester, N. Y 
Cosa Corp., 405 Lexington Ave., New York 17, 


Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 

Frew Machine Co., 121 East Luray St., Phila- 
delphia 20, Pa. 

Gorton, Machine Co., 1110 W. 13th 
St., Racine, Wis 

Morey Machinery Co, Inc., 383 Lafayette St., 
New York, N. Y. 

Onsrud Machine Works, Inc., 3940 Palmer St., 

Pratt & hitney, West Hartford 1, Conn. 


PULLEYS 


Boston Gear Works, 3200 Main St., North 
Quincy 71, Mass. 


PULLEYS, Friction Clutch 
Brown & Sharpe Mfg. Co., Providence, R. |. 


PUMPS, Coolant, Lubricant and Oil 


Brown & Sharpe Mfg. Co., Providence, R. 

Delta Power Tool Div., Rockwell Mfg. Co., 620 
E. Vienna Ave., Milwaukee, agg 

Ingersoll-Rand Co., 

Logansport Machine Co 1) Center Ave., 


Pioneer Pump 5 Detroit Harvester Co., 
14300 Yoemen Ave., Detroit 28, Mich. 

Ruthman 1809 Reading Rd., 
Cincinnati 12 

Seog Gear & an Co., Inc., 9248 Hudson 

North Bergen, 

south ‘oo Lathe Works, ‘Ine., 425 E. Madison 
St., South Bend, Ind. 

Tompkins-Johnson. Co., Jackson, Mich. 

Vickers Inc., 1402 Oakman Blvd., Detroit, 


Mich. 
Viking Pump Co., Cedar Falls, lowa. 


PUMPS, Hydraulic 


American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincin- 
nati, Ohio. 

Baldwin- awe ty Hamilton Corp., Eddystone Div., 

Philade _— Pa. 

Barnes, John S., Corp., Rockford, 

Bethlehem Steel Co., Beth lehem, 

Brown & Sharpe Mfg. R. |. 

Chambersburg Engrg. Chambersburg, Pa. 

Co., ‘Dublin St., Columbus 

io 


Hydraulic Press Mfg. Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio. 

Ingersoll- Rand Co., Phillipsburg, N. 

Lone Tool Co., 34 St., Hud- 


n, Mas 
Oilgear Co, 1569 W. Pierce St., Milwaukee, 


is. 

Pioneer Pump Div., Detroit Harvester Co., 
14300 Tireman Ave., Detroit 28, Mich. 

Sier-Bath Gear & Pump. Ve Inc., 9248 Hudson 
Bivd., North Bergen, N 

Sundstrand Machine Tooi 34 2531 11th St., 
Rockford, III. 

Inc., 1402 Oakman Bivd., Detroit, 

Viking Pump Co., Cedar Falls, lowa. 

Vinco Sor. 9113 Schaefer Highway, Detroit 

ic 

Watson-Stillman Co., Div. H. K. Porter Co., 

Inc., Roselle, N. J. 


PUMPS, Pneumatic 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. 
Ingersoll- Rand Co., Phillipsburg, N. J. 


PUMPS, Rotary 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Pump Div., Detroit Harvester Co., 
14300 Tireman Ave., Detroit 28, Mich. 
Sier-Bath Gear & Pump ie Inc., 9248 Hudson 
Bivd., North Bergen, N. 

Sundstrand Tool 2531 11th St., 
Rockford, 

939 E. 95th St., Chicago 19, 


1402 Oakman Blvd., Detroit, 
Viking Pump Co., Cedar Falls, lowa. 


Vickers, Inc., 


PUNCHES AND DIES 
See Dies, Sheet Metal, Etc. 


PUNCHES, Centering 


Cleveland fey. Works Co., 3917 St. 
Clair Ave., , Cleveland, Ohio. 


PUNCHING MACHINERY 


Allen, Alva F., Box 426, Clinton, Mo. 
Buffalo Forge Co., 490 Broadway, Buffalo, 


Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio. 

Cleveland Punch a Shear Works <. 3917 St. 
Clair Ave., N. Cleveland, Ohi 

Consolidated’ Mch. Corp., N. Y. 

Ferracute Machine Co., Bridgeton, N. J. 

ie an Corp., 501 S. Wolf Rd., Des Plaines, 


Niagara Mch. & Tool Works, 683 Northland 
ve., Buffaio, 

Ryerson, Joseph T., & Son Inc., 2558 W. 16th 
St., Chicago 1 

Verson Allsteel Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, ni 

Watson-Stillman Co., Div. H. K. Porter Co., 
Inc., Roselle, 

Wiedemann Machine Co., 4272 Wissahickon 
Ave., Philadelphia, Pa. 


RACKS, Gear Cut 
Aqgpen, Inc., 6633 W. 65th St., Chicago 38, 


Boston Gear Yorke, 3200 Main St., North 
Quincy 71, Mass. 

Brown & Sharpe Mfg. Co., Providenc 5 

Gear Inc., 2635 W. Ave., 
Chicago 47, 

Hartfor ‘Mchry. Co., 287 Homestead 
St., Hartford, Conn. 

Massachusetts Gear & Tool Co., 36 Nassau St., 
Woburn, Mass. 

Ohio Gear Co., 1333 E. 179th St., Cleveland, 


Ohio 
Philadelphia Gear Works, Inc., Erie Ave. and 
Stahl Gear & M 3901 Hamilton Ave., 
Cleveland 14, Shi 


REAMER HOLDERS 


Lipe- song a. J Corp., 806 Emerson Ave., Syra- 
cuse, 
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McCrosky Tool Corp., 1938 Thomas St., Mead- 
ville, Pa. 

Scully-Jones & Co., 1903 Rockwell St., Chicago 
8, iil 


Warner & syaney Co., 8701 Carnegie Ave., 
Cleveland 3, Ohio. 


REAMERS 


Barber-Colman Co., Rock and Montague, Rock- 
or 

Butterfield Div., Union Twist Drill Co., Derby 
Line, Vt. 

Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 27, Mich. 
Chicago-Latrobe Twist Britt Works, 411 W. 

Ontario St., Chicago 
Cleveland Twist Drill ‘Co., 1242 E. 49th St., 
Cleveland, Ohio. 

DoAll Co., 254 N. Laurel Ave., Des Plaines, III. 
Ex- 1200 Oakman Bivd., Detroit 
32, M 
Firth Sterling Inc., 3113 Forbes St., Pitts- 

burgh 3 
Gorman Tool Co., 1440 Woodrow Wilson, De- 
troit, Mich 
Greenfield Tap & Die Corp., Greenfield, Mass. 
Haynes Stellite Co., Div. ‘Union Carbide & 
arbon Corp., 30 E. 42nd St., New York, 
N. Y. 


Keo Cutters, 19326 Woodward, Detroit, Mich. 
nes og Corp., 806 Emerson Ave., Syra- 


N. 

MeCrosky Tool Corp., 1938 Thomas St., Mead- 
ville, Pa. 
National Twist Drill & Tool Co., & Winter 

Bros. Co., Rochester, Mich. 
Pratt & Whitney, West Hartford 1, Con 
& Co., 1903 Rockwell st. Chi- 
cago 8, | 
Super Tool * 21650 Hoover Rd., Detroit 13, 


Mich. 

Taft-Peirce Mfg. Co., 

Union Twist Drill Co., Athol, Mas: 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 

willey’s Carbide Too! ae 1340 W. Vernor 
Hwy., Detroit 1, Mich. 


REAMERS, Adjustable 


Barber-Colman Co., Rock and Montague, Rock- 
ord, Ill. 

Carboloy Dept., General Electric Co., Box p77, 
Roosevelt Park Annex, Detroit 3 32, Mich 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. 

Firth yy J Inc., 3113 Forbes St., Pitts- 
burgh 30, P 

Gairing Tool €Co., 21225 Hoover Rd., Detroit 
32, Mic 

Gorham Tool Co., 1440 Woodrow Wilson, 
Detroit, Mich. : 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Metcaty Tool Corp., 1938 Thomas St., Mead- 
ville, Pa. 

Pratt & Whitney, West Hartford 1, Conn. 

Taft-Peirce Mfg. Co., ag R. 

Union Twist Dail Co., Athol, 

Wesson Co. 0 Woodward Mieights Bivd., 
Ferndale, Mich. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


REAMERS, Taper Pin 


a Div., Union Twist Drill Co., Derby 

ine 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, 

Gorham Tool Co., 14400 Woodrow Wilson, 


Detroit, Mich. 
Greenfield Tap & Die Corp. Mass. 
Kaufman Manufacturi ., Manitowoc, Wis. 
Lipe-Rollway Corp., 80: ae Be Ave., Syra- 


cuse, N. Y. A 
National Twist Drill & Tool Co., & Winter Bros. 
Co., Rochester, Mich. 
Pratt & Whitney, West Conn. 
Union Twist Drill Co., 
Whitman & Barnes, 40806 Plymouth Rd., 
Plymouth, Mich. 


REAMING MACHINES 

_—e Drill Co., 814 Chestnut St., Rockford, 

nate Mah Tool Co., 835 Green St., Ann Arbor, 
ic 

Kaufman Manufacturing Co. seoeeues. Wis. 

Pratt & Whitney, West H Hartford Conn. 

Van Norman Co., 3640 Main 7, 


Mass. 
(Continued on page 338) 
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RECORDING INSTRUMENTS 


end for 
National Acme Co., 170 E. 13Ist St., Cleve 
Ohio. 


and, 


This Useful Catalog REELS, Stock, Standard and Automatic 
U. S. Tool Co., Inc., 255 North 18th St., 
Ampere, N. J. a 


REFRACTORS, Heat-Treating Furnace 
Co., 1 New Bond St., Worcester 6, 
ass. 


REGULATORS, Temperature 
General Electric Co., Schenectady, N. Y. 


REMOVERS, Japan, Enamel, Etc. 
care Products, Inc., 19 Rector St., New York, 


Books on Metalworking, 


Machine Building and 
Related Subjects 


RETAINING RINGS FOR BEARINGS, Etc. y 
Ball Bearing Co., Nicetown, Philadelphia, 


Waldes-Kohinoor, 4716 Austel Place, 
Long Island City 1, 'N. Y. 


RHEOSTATS 
Allen-Bradley Co., 1326 S. 2nd St., Milwaukee, 


Wis. 
General Electric Co., Schenectady, N. Y. 


Books on Heating, 
Ventilating and 
Related Subjects 


RIVET SETS 
Bethlehem Steel Co., Bethlehem, 

Cleveland Punch & ‘Shear Works 3917 St. 
Clair Ave., , Cleveland, Ohio 


Wishes 
The Industrial 
148 Latayette Street 
New York 13.6. 


RIVETERS, Hydraulic 

Bethlehem Steel Co., Bethlehem, Pa. 

Chicago Pneumatic ‘Tool Co., 6 E. 44th St., 
New York, 

— Corp., “501 S. Wolf Rd., Des Plaines, 


RIVETERS, Pneumatic 


With technical books you can get the right answer—quickly Chicago Pneumatic Tool Co., 6 E. 44th St., 
and easily—to many of your daily problems. This useful catalog 6 ‘Ce, 90 
gives a detailed description, including a complete outline of Bridegport 5, Conn 

contents, of every book published by The Industrial Press— Tose 

MACHINERY’S Handbook, Machine Shop Training Course, Die 18." Son, Inc., 3558 W. 16th 

Design, Gear Design, Engineering Encyclopedia and many others. Weed Public Ledger Bidg., Phila- 


Also explains how you may order these books through our 
convenient monthly payment plan. Just mail the coupon below, 
and we'll send your copy by return mail. RIVETING MACHINES 

Forge Co., 490 Broadway, Buffalo, 


Grant Mfg. & nenine Co., 90 Silliman St., 


MAIL THIS COUPON TODAY! Bridgeport 5, Con 
Hann in 501 "5. Wolf Rd., Des Plaines, 


snyde r Tool & ere Co., 3400 E. Lafayette, 


| 148 Lafayette St., New York 13, N. Y. 
2 l RIVET MAKING MACHINES 
| Please send a copy of your book catalog to the address i fame Co., 1201 W. 65th St., Cleveland 2, 
| below. National Machinery Co., Greenfield and Stan- 
| ton Sts., Tiffin, Ohio. 
| 
Name 
| een ene 7 . eee eee ewe eee . 
| (Please Print Name and Address) RUBBER PRODUCTS 
! Company Garlock Packing Co., Palmyra, N. Y. 
ufkin Rule less Ave., inaw, Mic 
‘a | Scherr, George Co. Inc., 200 Lafayette St., 
y New York 12, N. 
Zone ..... Starrett, The L.'s. to, Athol, Mass. 
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RUST PREVENTIVES 


Houghton, E. F. &. Co., 303 W. Lehigh Ave., 
Philadelphia, 
Cate: Products, tnc., 19 Rector St., New York, 


Parker Rust praet Co., 2194 E. Milwaukee, 
Inc., 200 Lafayette St., 


SAND BLAST EQUIPMENT 


See Blast Cleaning Equipment 


SANDERS 


Black & Decker Mfg. Co., E. Penna Ave., 
Towson, Md. 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 

or Power Tool Div., Rockwell Mfg. Co., 

614G N. Lexington Ave., Pittsbur " 8, Pa. 

Ingersoll-Rand Co., Philli sburg, N. 

Keller Tool Co., Grand aven, ‘Mich. 

Millers Falls Co., Greenfield, Mass. 

Sundstrand Machine Tool Co., 2531 11th St., 
Rockford, Ill. 


SAW BLADES, Hack 


Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, | 

Atkins Saw Div., Borg- “Warner Corp., 402 S. 
Illinois St., Indianapolis 9, 

Barnes, W. Co., Inc strom “Mich. 

DoAll Co., 254 Cure ’ Ave., Des Plaines, ill. 

Millers Falls Co., Greenfield * Mass 

Simonds Saw & Steel Co., 470 Main St., Fitch- 


burg, Mass 
Starrett, The L. S. Co., Athol, Mass. 


SAW SHARPENING MACHINES 


Espen-Lucas Machine Works, Front St. and 
Girard Ave., Philadelphia, Pa. 

Motch & Merryweather Mchry. Co., Penton 
Bidg., Ohio. 

Scherr, "George 200 Lafayette St., 
New York 12, N 


SAWING MACHINES, Circular 


Consolidated Mch. Tool Corp., Rochester, N. Y. 
405 Lexington Ave., New York 17, 


Delta. Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 
Don Co., 254 Laurel Ave., Des Plaines, Hl. 
Espen-Lucas Machine Works, Front St. and 
Girard Ave., Philadelphia, Pa. 
— & Merryweather Mchry. Co., 
Bidg., Cleveland, Ohio. 


Penton 


SAWING MACHINES, Friction 


DoAll Co., 254 Laurel Des 
Joseph Son, Inc., 2558 W. 16th 
Chicago 18, 


SAWING MACHINES, Metal Cutting 
Band 


Mfg. Co., 5700 W. Blooming- 
dale , Chicago, Ill. 
Tool Div., Rockwell Mfg. 
614G N. Lexington Ave., Pittsburgh 8, 
Co., 254 Laurel Ave., Des Plaines, 
Inc., Wis. 
ates Joseph T O Son, Inc., 2558 W. 16th 
St., Chicago 18," 
Simonds Saw & Steal Co., 470 Main St., Fitch- 
burg Mass. 
Walker-Turner Div., Trecker Corp., 
South Ave., Plainfield, 


SAWING MACHINES, Power Hack 


Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, Ill. 
Austin Industrial Cor. ., 76 Mamaroneck Ave., 
White Plains, N. 

Orpen, Kurt Inc., 205 E. 42nd St., New 
Yor’ 
Ryerson, J Any T., & Son Inc., 2558 W. 16th 

St., Chicago 18, “iM 


SAWS, Circular Metal Cutting 
Atkins Saw Div., Borg-Warner A ee 402 S. 


Illinois St. 
Barnes, W. 6.Cc , Inc., Detroit, Mich. 


Brown & Sharpe Mfg. Co., Creyidence, R. |. 

Consolidated Meh. Tool Corp., Rochester, N. Y. 
DoAll Co., 254 Laurel Ave., Des Plaines, Ill. 

Johnson Mfg. Co., Albion, M Mich. 

Espen-Lucas Machine Works, Front St. ond 
Girard Ave., Philadelphia, ‘Pa. 

Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 

Magee & Merryweather Mchry. Co., Penton 
Bidg., Cleveland, Ohio 

National Twist Drill & Tool Co., & Winter Bros., 
& Co., Rochester, Mich. 

Simonds gow & Steel Co., “470 Main St., Fitch- 


burg 
Union Drill Co., Athol, Mass. 


SAWS, Metal Cutting Band 

Armstrong-Blurn Mfg. co. 5700 W. Blooming- 
dale Ave., 

Atkins Saw org- “Warner Corp., 402 S. 
Ilinois St., Indianapolis 9, Ind 

o-, Power Tool iv., Rockwell Mfg. Co. 
614G N. Lexington Ave., Pittsburgh 8, Pa. 

DoAll Sy 254 Laurel Ave. Plaines, tl. 

Johnson Mfg. Co a ich 

Ryerson, Joseph ht, Son, Inc., “2558 W. 16th 
St., Chicago 18, ft 

Simonds Saw & Stee! Co., 470 Main St., Fitch- 


burg, Mass 
Starrett, The L. S., Co., Athol, Mass. 


SAWS, Portable Electric 

Black Mfg. Co., Penna. Ave., Tow- 
son, Md. 

Millers Falls Co., Greenfield, Mass. 


SAWS, Screw Slotting 


eh ae Co., Rock and Montague, Rock- 
‘ord 
Brown & Sharpe Mfg. Co., Providence, R. |. 


R-S 
Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich 


National Twist | Drill te Tool Co., & Winter Bros. 
Co., Rochester 
Simonds zo & Steel” Co., 470 Main St., Fitch- 


Starr L. S., Co., Athol, Mass. 
Union twist” Drill Co., Athol, Mass. 


SCRAPERS, Hand and Power 


Anderson Bros. Mfg. Co., 1910 Kishwaukee St., 
Rockford, Ill. 


SCREW DRIVERS, Power 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
ew or 

Ingersoll-Rand Co., ” Philli rg, N. J. 

Keller Tool Co., Grand laven, Mich. 


SCREW DRIVING AND NUT SETTING 
EQUIPMENT 


Black > = Mfg. Co., E. Penna. Ave., Tow- 
son, Md. 

Errington Mechanical Laboratory, Inc., 24 Nor- 
wood Ave., Stapleton, S. I., N. Y. 

Ingersoll-Rand Co., Phillipsburg, N. J. 

Keller Too! Co., Grand Haven, Mich. 


SCREW MACHINE TOOLS 
AND EQUIPMENT 


Bardons & Oliver, Inc., Ft. W. 9th St., Cleve- 
land 13, Ohio. 


(Continued on page 340) 


NV improved del ivery 


It's true, they have been hard to get be- 
cause every model offers extra value. 

The Model 62, for instance, features 
four-speed spindle drive, universal 
positioning of elevating hand wheel, 
anti-friction ways, more vertical capac- 
ity, longer swing, one-shot lubrication 


system. 


Get the fuil 
story on all 
the advantages 


The many other Grand Rapids Cutter 
Grinders are also on improved delivery 
schedules. Send coupon for complete 
information. 


GALLMEYER & LIVINGSTON CO. 


out obligation: 


(0 Cutter and Grinder Literature 
() Surface Grinder Literature 


425 Straight Ave., Grand Rapids, Mich. | 
Please send me the following literature with- 


NAME 


POSITION 


LLIVINGSTON 


FIRM 


FIRM ADDRESS 


We’ll answer within twenty-four hours 


For more information on products advertised, use Inquiry Card, page 255 M ACHINERY, January, 1955—339 
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Product Directory 


Brown & Sharpe “ty Co., Providence, R. 

Colonial Broach <o. . O. Box 37, Harper _ 
Detroit 13, Mic : 

Gisholt Machine a 1245 E. Washington Ave., 
Madison 10, Wis. 

Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. } 

Greenlee Bros. & Co., 12th and Columbia 
Aves., Rockford, Ill. 

Millers Falls Co. Greenfield, M 

National Acme Co., 170 E. (sist St., Cleveland. 

New Britain Mch. Co., New Britain- Gridley 
Mch. Div., New Britain, Conn 

Potter & Johnston Co., ‘1027 Newport Ave., 
Pawtucket, R. |. 

R and L Tools, 1825 Bristol St., Philadelphia 
40, Pa. 

Reed Rolled Thread Die Co., P. O. Box 350, 
Worcester 1, Mass. 

Warner & Swasey 5701 Carnegie Ave., 
Cleveland 3, Ohi 


SCREW MACHINE WORK 

Eastern Mch. Screw Corp., New coy Conn. 

Mueller Brass Co., Port Huron 35, Mich. 

National Acme 170 E. 131st 
land. 

Ottemiller, W. H., Co., York, Pa. | 

Standard Pressed’ Steel Co., Jenkintown, Pa. 


Cleve- 


SCREW MACHINES, Automatic 

Single and Multiple Spindle 
Brown & Sharpe Mfg. Co., Providence, R. |}. 
Cone Automatic Mch. Co., Inc., Windsor, Vt. 
sa Corp., 405 Lexington Ave., New York 17, 


euaen George, Mch. Co., 1110 W. 13th St., 
Racine, Wisc. 

Greenlee Bros. & Co., 12th and Columbia 
Aves., Rockford, Ill. 

Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, 

National’ Acme Co., 170 E. 13Ist St., Cleve- 
land, Ohio. 
New Britain Mch. Co., yall Britain-Gridley 

Mch. Div., New Britain, Con 
Orban, Kurt Inc., 205 E. ‘42nd St., New 
ork 17, N. 
Scherr, George, “Coy Inc., 200 Lafayette St., 
New York of N. 
Warner & Swasey_ Co, 5701 Carnegie Ave., 
Cleveland 3, Ohio 


SCREW MACHINES, Hand 
See also Lathes, Turret 


Bardons & Oliver, Inc., Ft. W. 9th St., 
land 13, Ohio. 

Brown & Sharpe Mo, Co., Providence, R. |. 

Gisholt Machine 1245'E. Washington Ave., 
Madison 10, 

Bros., 1418 College Ave., Elmira, 

Kurt , 205 E. 42nd St., 
Yor 


Rivett Lathe. & ‘enter, Inc., Brighton, Boston 
Mich, Tool Corp., 1600 N. Broadway, 


Albany, N. Y 
Warner & Swasey Co., 5701 Carnegie Ave., 


Cleveland 3, Ohio. 


Cleve- 


New 


SCREW PLATES 


Butterfield Div., Union Twist Drill Co., Derby 
Line, Vt. 

Card, S. W., Mfg. Co., Div. Union Twist Drill 
Co., Merete, Mass. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Pratt & Whitney, West Hartford 1, Conn. 

Threadwell Tap & Die Co. Greenfield, Mass. 

Winter Bros. Co., Rochester, Mich. 


SCREWS, Cap, Set, Safety Set and 
Machine, Ete. 

Allen Mfg. Co., 133 Sheldon St., Hartford 2, 

onn. 

Allmetal Scerw Products Co., Inc., 821 Stewart 
ae Garden City, N. Y. (Stainless Steel 
on 

Chicago Screw Co., Bellwood, 

National Co., 170 E. 


land 
Co., York, 


Ottemilter. W 
Parker- General ‘American Trans- 
New York, 


Corp., 200 Varick St., 
Republic St Steel corp. Nut Div., Republic 
Cleveland 1, 
Burdsall & Word ‘Bolt & Co., 100 


diand Ave., Port Chester, N. 
Standard Pressed Steel Co., Jenkintown, Pa. 


131st St., Cleve- 
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SCREWS, Self-tapping, Drive 

Alilmetal Screw Products Co., Inc., 821 Stewart 
Ave., Garden City, N. Y. (Stainless Steel 
onl 

Parker: Kalon Div., General American Trans- 
Corp., 200 Varick St., New York, 


SCREWS, Thumb 

Allmetal Screw Products Co., Inc., 821 Stewart 
row Garden City, N. Y. (Stainless Steel 
only. 

Parker-Kalon Div., General American Trans- 
eae Corp., 200 Varrick St., New York, 


Russell, Burdsall & Ward Bolt & Nut Co., 
00 Ave., Port Chester, N. Y. 
Williams, J. H. & Co., 400 Vulcan St., Buffalo 


SEALS AND RETAINERS, Oil or Grease 
Crome Packing Co., 1800 Cuyler Ave., Chicago, 


Garlock Packing Co., Palmyra, N. Y. 


SECOND-HAND MACHINERY, Etc. 


Eastern Machinery 1006 Tennessee Ave., 
Cincinnati 22, Ohio. 

Miles Machinery Co., Box 770, Saginaw, Mich. 

Morey Inc., 383 Lafayette St., 
New York 

Simmons Mch. Nrosi Corp., 1600 N. Broadway, 
Albany, N. Y. 


SEPARATORS, Centrifugal 

De Laval Separator Co., 

The Sharples Corp., 23 300 tmoreland St., 
Philadelphia 40, Pa. 


SEPARATORS, Oil or Coolant 
Barnes Drill (Magnetic), 814 Chestnut, 


Rockford, 
170 E. 131st St., Cleveland, 


Co., 
The "Sharples Corp., 2300 Westmoreland St., 
Philadelphia 40, Pa. 


SHAFTING, Steel 


Bethlehem Steel Co., Bethlehem, Pa. 
Cumberland Steel Co., Cumberland, Md. 
De Laval Separator Co., Poughkeepsie, N. Y. 
Republic Steel Corp., Union 4 Steel Div., 
epublic Bido., leveland 1 
Ryerson, Jos. Son, Inc., W. 16th St., 
Chicago is. 


SHAFTS 


National — & Ordnance Co., Irvine, Warren 


Pressed Steel Co., Jenkintown, Pa. 


SHAFTS, Hollow-Bored 
Bethlehem Steel Co., Bethlehem, Pa. 


SHAFTS, Turned and Ground 


Bethlehem Steel Co., Bethlehem, Pa. 

Cumberland Steel Co., Cumberland, Md. 

& Ordnance Co., Irvine, Warren 
Coun 

Republic stent Corp., Union Steel Div., 
epublic Bidg., Cleveland 1 Ohio 

Ryerson, Jos. Son, Inc., 2558 W. 16th St., 

Chicago 18, Ti. 


SHAPER-PLANERS 


+ Rockford Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, II. 


SHAPERS 

American Tool Works Co., Pearl and Eggleston 
Ave., Cincinnati, Ohio 

Austin’ Industrial Corp., "76 Mamaroneck Ave., 
White Plains, N. 

Cincinnati Shaper Co., 
Cincinnati, Ohio. 


Elam and Garrard Aves., 


Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 
Hirschmann Co., Carl, 30' Park Ave., Man- 


hasset, 
Onsrud Machine Works, Inc., 3940 Palmer St., 


Chicago, Ill. 

Oren, urt Inc., 205 E. 42nd St., 

Yor 

Rockford ‘eh Toot Co., 2500 Kishwaukee St., 
Rockford, 

Ave., Chicago 41, Ill 

Smith & Mills Shapers, Inc. 
Thomas Corp., Hamilton, 6. 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 


New 


Div. Hamilton- 


SHAPERS, Vertical 


Austin Industrial a ., 76 Mamaroneck Ave., 
hite Plains, N. 
Pratt & Whitney, West Hartford 1, Conn. 
Rockford Mch. Yoo! Co., 2500 Kishwaukee St., 
Rockford, Ill. 


SHAPES, Structural 

ey Steel Co., Bethlehem, Pa. 
. S. Steel Corp., Steel 
Columbia Co., Div., Tennesse 
Coal, Iron & R. R. Co., Div.), 436 7th hen, 
Pittsburgh, Pa. 


SHEARING MACHINERY 
Bethlehem Steel Co., Bethlehem, 


Pa. 
saa Forge Co., 490 Broadway, Buffalo, 


Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio. 

Cleveland Crane & Engrg. Co., 

Punch Shear Works C 3917 
Clair Ave., N. Cleveland, Ohio. 

Consolidated Mch. Erol Corp., Rochester, N. Y. 

Ferracute Machine Co., Bridgeton, pod 

~~ Corp., 501 S. Wolf Rd., Des Plaines, 

Niagara Mch. & Me Works, 683 Northland 
Ave., 

Ryerson, Jos. & Son, Inc., 2558 W. 16th St., 
Chicago is, 

Verson Allsteel Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, Wl. 

Watson- Stillman Co., Div. H. K. Porter Co., 
Inc., Roselle 

Yoder Co., 550 ‘Walworth Ave., Cleveland, Ohio. 

SHEARS, Alligator 


Hill Acme Co., 1201 W. 65th St., Cleveland 2, 
Ohio. 


SHEARS, Rotary 
“eo W., Co., 1375 Raff Rd., S. W., Canton, 


io. 
Brown & Sharpe Co., Providence, 


Cleveland er & Shear Works Co., 3917 ‘St. 
Clair Ave., Cleveland, Ohio. 

Consolidated’ Ment Tool Corp., Rochester, N. Y. 

Niagara Mch. Tool Works, 683 Northland 
Ave., N. 

Ryerson, Jos. & Son, Inc., 2558 W. 16th St., 
Chicago is. “Wl. 

Simonds Saw & 5 rol Co. (Knives), 470 Main 
St., Fitchburg, M 

Union Twist Drill Athol, Mass. 


SHEARS, Squaring 

Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio. 

Punch Shear Works 3917 St. 
Clair Ave., N. E., Cleveland, 

Div., Lodge & Shipley Co, Hamilton 


Consolidated Mch. Tool Corp., Rochester, N. Y. 
Niagara Mch. ge J Works, 683 Northland 
Ave., Buffalo, N. 
Simonds Saw & Steel “co, (Blades), 470 Main 
St., Fitchburg, Mas: 
Verson Allsteel Press Co. 93rd St. & S. Ken- 
Ave., Chicago, il. 


SHEET METALS 
American Brass Co., 25 Broadway, New York, 


Bethlehem Steel Co., Bethlehem, Pa. 
New Jersey Zinc Co., 160 Front’ St., New York, 


Republic Steel Corp., Republic Bldg., Cleveland 
, Ohio. 
(Continued on page 341) 
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Ryerson, Jos. & Son, Inc., 2558 W. 16th St., 
18, Ti. 

U. S. Steel Corp., — Steel Corp., 

> Co., Div., Tennessee 

Coal Iron & . Co., Div.), 436 7th Ave., 
Pittsburgh, 


SHEET METAL MACHINES, Shrinking, 
Stretching, Forming & Flanging. 
Engineering & Research Corp., Riverdale, Md. 


SHEETS, Iron and Steel 


Allegheny Ludium Steel Corp. Pa. 
Bethlehem Steel Co., Bethle' em 
Steel Corp., Republic Bldg. Cleveland 


Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 
~ 18, Tu. 

Steel Corp. Illinois Steel Corp., 
Columbia Co., Div., Tennessee 
Coal, Iron & R. R. Co., Div.), 436 7th Ave., 
Pittsburgh, Pa. 


SHIMS 


Laminated Shim Co., Inc., Glenbrook, Conn. 


SLEEVES 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Haynes Seoltee Div., Union Carbide & Carbon 
orp., 3 42nd § St., New York, 

Twist &' Tool Rochester, 
ic 

Pratt & hae West Hartford 1, Conn. 

1903 Rockwell St., Chi- 
cago 

Union Twist Drill Co., Athol, Mass. 


SLOTTING MACHINES 


Baker Bros., Inc., ae F, P. O. Box 101, 

Toledo 10, Ohi 
Consolidated ‘Mch. “Fool Cor; Rochester, N. Y. 
Lobdell United Co., 2000 ’ G" St., Wilmington 


99, Del. 
Rockford Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, Ill. 


SOCKETS 


Tool Co., 5200 W. Armstrong 


Wks. 411 W. 
Ontario 
Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio 
Greenfield Tap Die Corp. Greenfield, Mass. 
National Twist Drill & Tool Co., Rochester, 


Mich. 
Pratt & Whitney Hartford 1, Conn. 
Scully-Jones & Co., 1903 Rockwell St., Chi- 
cago 


8, lil. 
Union Twist Drill Co., Athol, Mas 
H. & Co., 400 Vuleon St., Buffalo 


SPECIAL MACHINERY AND TOOLS 


American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincinnati, 


Ohio. 
Axelson 15335, Verona 
Sta., Los ngelés 
Stratford Ave., Strat- 


Baird Machine C 
ford, Conn 

Baldwin- Lime- Hamilton Corp., Eddystone Div., 
Philadelphia 42, Pa. 

Baldwin-Lima- Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio. 

Baker Bros., Inc., ‘Sta. F., P. O. Box 101, Toledo 


Ohio 
Barnes Dri Co. Chestnut 
Fad ohn Co., 201 S. Water St., 


Baush Machine tol Co., 156 Wason Ave., 
Springfield 7, 
Bethlehem Steel 
Werte, 1219235 Spring 
Philadeiphia, a. 
Birdsboro Steel Fdy. & Mch. Co., Birdsboro, Pa. 
Blanchard Mch. Co., 64 State St., Cambridge, 


Mass. 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 

io. 
Buhr Mch. Tool Co., 835 Green St., Ann Arbor, 


Mich. 
Chambersburg Chambersburg, Pa. 
Colonial ae . Box 37, Harper Sta., 
Detroit 13, Mich, 
Columbus Die-Too!l & Mch. Co., 955 Cleveland 
Ave., Columbus, Ohio. 
Consolidated Mch. Tool Corp., Rochester, N. Y. 
Coumter, James, Machine Co., Bridgeport 5, 


Cross Co., Detroit, Mich. 
'spen-Lucas Mch. Works, Front St. and Girard 
Ave., Philadelphia, Pa. 


Ex-Cell-O Pet 1200 Oakman Bivd., Detroit 
ich. 
Farrel- ee Co., Inc., 25 Main St., An- 
sonia, 


Fellows Co., 78 River St., 
field, 


Spring- 
Fischer’ Machine Co., 310 No. 11th St., Phila- 
delphia, Pa. 
Frew Machine a 121 East Luray St., Phila- 
Gisholt Machine < Co., 1245 E. Washington Ave., 
is. 
Gorham Tool Co., 
Detroit, Mich 
1110 W. 13th St., 
Racine, 
Grant Mfg. ‘e ‘Meh. Co., 90 Silliman St., Bridge- 
Greenlee Bros, & Co., 12th and Columbia Aves., 
Rockford 


delphia 
Madison 10, 
14400 Woodrow Wilson, 
Gorton, Mch. Co., 
port 5, Con 
501 S. Wolf Rd., Des Plaines, 


$ 
ee Special Mchry. Co., 287 Homestead 
Hartford, Conn. 


Hill "Acme Co., 1201 W. 65th St., Cleveland 2, 


Ohi 

Hydraulic Press Mfg. Co., 30 Lincoln Ave., 
Mt. Gilead, Ohio 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Ill. 

Kingsbury Mch. Tool Corp., Keene, H. 

Lake Erie Engrg. Corp., Kenmore ‘sation, Buf- 


falo, N. Y. 

Lipe-Rollway Corp., 806 Emerson Ave., Syra- 
cuse, N. Y. 

Michigan Tool Co., 7171 E. McNicholas Rd., 
Detroit 12, Mich. 

Millholland, W. K. Machiner Ge. 6402 West- 
field Blvd., Indianapolis 5, 

Modern Industrial Engrg. Co., 14230 Birwood, 

Detroit 4, 


Moline Tool’ ¥ "02 20th St., 
(Continued on page 342) 


Moline, Ill. 


THE CAR YOU DRIVE? 


IT’S A SAFE BET YOU AREN’T DRIVING A 1925 


MODEL 


BUT WHAT ABOUT GEAR DEBURR- 


ING? ARE YOU STILL USING SLOW AND COSTLY, 
OBSOLETE METHODS DEBURR GEARS? 


WHY NOT DEBURR AND CHAMFER THE ENTIRE 
TOOTH FORM LAO AUTOMATICALLY AT HIGH 
PRODUCTION RATES ON A MODERN BURR-MASTER? 
EITHER SPUR OR HELICALS; EXTERNAL OR INTER- 


NAL; SPLINES TOO... 


Ask for: Bulletin 103-60 for details on external Burr-Masters 
| Bulletin 103-81 for details on internal Burr-Masters 


For more information on products advertised, use Inquiry Card, page 255 


MACHINERY, January, 1955—341 


a 
tl 
| 
| 
3 
A 
Vudustrial Engineering Goa. 


Product Directory 


Morris Machine Tool £o., Inc., 946-M Harriet 
t., Cincinnati 3, 

Motch & Merryweather Mchry. Co., Penton 
Bidg., 

National Acine Co., 131st St., Cleveland, 


Ohio 
National Automatic Too! Co., Inc., S 7th and 
N Sts., Richmo 
National’ Broach ich. Co., 5600 St. Jean 
Ave., Detroit 2, 
National Co., 506 Madison Ave., Cleve- 
jan 
National Twist Drill & Tool Co., Rochester, 
ic 
New Britain Mch. Co., ae Britain-Gridley 


Mch. Div., New Britain, Con 
New Jersey ‘Gear A Mfg. Co, "470 Chestnut 
Ave., Hiilside 
Niagara Mch. & "regi Works, 683 Northland 
Ave., Buffalo, N. 
Oil ear Co., 1569 W. Pierce St., 


Milwaukee, 


Pratt & Whitney, West Hartford 1, Conn. 
Rivett Lathe & Grinder, Inc., Brighton, Boston 
, Mass. 
Seneca Falls Mch. Co., Seneca Falls, N. Y. 
Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
troit 7, Mic 
Swanson Tool & "Sibiaies Products, Inc., 854 
E. 8th St., Erie, Pa 
Sundstrand hich. Tool Co., 2531 St., 
Rockford, 
Taft-Peirce fol Co., Woonsocket, R. I. 
Union Twist Drill Co., Athol, Mass. 
Universal Engrg. Co., Frankenmuth 2, Mich. 
Verson Allstee!l Press Co., 93rd St., & S. Ken- 
wood Ave., Chicago, Ill. 
Waltham Machine Works, Newton St., Wal- 
tham, Mass. 
Zagar Tool Son. Lakeland Blivd., Cleve- 
and 23, Ohi 


Vertical and Woy-lype Fixed 
Drilling, Boring and Tapping 


MOLINE TOOL COMPANY 
100 20TH STREET 
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MOLINE, ILLINOIS 


SPEED REDUCERS 
Boston Gear Work, 320 Main St., North Quincy 


ass. 
Cleveland Worm & Gear Co., 3249 E. 80th St., 
Cleveland, Ohio. 
‘Gears, Div., Michigan Tool 
7171 E. McNichols Rd., Detroit 12, Mich. 
Co., Inc., 25 Main An- 
sonia, 

General Electric Co., 

Link-Beit Co., "We on Ave., 
Philadelphia 4 

Co., 1569 Pierce St., 


—s Machine & Gear Co., West Springfield, 


Philadelphia Gear worm. Inc., Erie Ave. and 
G St., Philadelphia, P. 
™?. Dise Clutch Co., 1361 Racine St., Racine, 
s. 


Milwaukee, 


SPINDLES, Grinding 

Corp., 1200 Oakman Bivd., Detroit 
Corp., Haverhill, Mass. 

Peirce Mfg. Co., Woonsocket, R. 


SPINNING LATHES 
See Chucking Machines. 


SPROCKET CHAINS 


Boston Gear Work, 3200 Main St., North 
uincy 


71, Mass 
Belt Co., 220 S. Belmont Ave., Indian- 


s 6, Ind. 
Philadelphia Gear Works, Inc., Erie Ave. and 
G St., Philadelphia, Pa. 


SPROCKETS 

Boston Gow Work, 3200 Main St., North 
Quine Mass. 

Hartfor: Special aoen- Co., 287 Homestead 
St., Hartford, 

Link Belt Co.. He Belmont Ave., Indian- 
apolis 

Philagslonia Gear ag Inc., Erie Ave. and 

Hamilton Ave., 
Cleveland 


STAMPINGS, Sheet Metal 


Laminated Shim Co., Inc., Glenbrook, Conn. 

Steel Corp. Niles Products Div., 
epublic Bidg., Cleveland 1, Ohio. 

Revere Copper —— Inc., ‘230 Park Ave., 


New York, N. 


STEEL 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 
American Steel & Wire Co., ‘Div. U. ‘Steel 
Corp., Rockefeller Bidg., Cleveland, Ohio. 

Bethlehem Steel Co. Le Bethelem, sor 

Carpenter Steel Co., Reading, Pa. 

Crucible Steel America, Oliver Blidg., 
Pittsburgh 30, 

Firth Starting ~ 9113 Forbes St., Pittsburgh 


National Forge & Ordnance Co., Irvine, Warren 


County 

Re ublic’ ‘Steel Corp., Republic Bidg., Cleve- 
and 1, Ohio. 

Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 
Chicago 18, fi. 

Simonds Saw & Steel Co., 470 Main St., Fitch- 


burg, Mass 

Timken Roller Bearing Co., Canton, Ohio. 

U. S. Steel Corp., (American Steel & Wire Co. 
Div., Carne 3 ag Steel Corp., Div., Co- 
lumbia Steel Co., Div., Tennessee Coal, Iron 
Co., ), 436 Pittsburgh Pa. 

Sees Supply Div., U. . Steel 1Co., 268 S. 
Wheeler-Lovejoy & Co., 4, “Cambridge, Mass. 


STEEL, Cold Drawn 

Allegheny Ludlum Steel Corp., Pittsburgh, 

ee Steel & Wire Co., Div. U. St 
Cor; Rockefeller Bidg., Cleveland, Ohio. 

Bethlehem Steel Co., Bethlehem, Pa. 

Crucible Steel wm of America, Oliver Bidg. 
Pittsburgh 30, 

3113 Forbes St., Pittsburgh 


Republic Steel Corp., Union Drawn Steel Div., 
assillon, pe. 
Jos. Inc., 2558 W. 16th 
Chicago ve. 
Timon Roller Co., Canton, Ohio. 
Steel fAmericon Steel & Wire ‘Co. he 
“ ), 43 ve., Pittsburgh, Pa. 
Wheelock-Lovejoy & Co., Inc., Cambridge 
ss 


(Continued on page 343) 
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STEEL, High Speed Tool 

Allegheny Ludium Steel 

1c 

Bethlehem Steel Pa. 

Carpenter Steel Co.,’R ing, Pa. 

Crucible Steel + of America, Oliver Bidg., 


Pittsburgh, Pa. 


Pittsburgh 30 
Firth Sterli ling ines, 3113 Forbes St., Pitts- 
repulic Ste Steel Comp., Republic Bldg., Cleveland 


Ryersen, Jos. T., & Son, Inc., 2558 W. 16th St., 
18, ii 
Sim ony Ml ‘& Steel Co., 470 Main St., Fitch- 


Alloys Steel & Pa. 
Wheelock-Lovejoy & Cambridge, 
ass. 


STEEL, Machine 

Bethlehem Steel Co., Pa. 

Carpenter Steel Co.,’ Reading 

Crucible Steel Co. of pow hg Oliver Bidg., 
Pittsburgh 30, Pa. 

Steel Cane Republic Bidg., Cleveland 


Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 
Chicago 1 
Timken Roller Bearing Co., ge Ohio. 
Wheelock-Lovejoy & Co., Cambridge, 
ass 


STEEL, Stainless 

Allegheny Ludium Steel Gore, Pittsburgh, Pa. 

American Steel & Wire Co., Div. U. Steei 
Corp., Rockefeller Bidg., Ohio. 

Bethlehem Steel Co., Bethlehem 

Carpenter Steel Co., Reading 

Crucible Steel Co. ‘of “Oliver Bidg., 
Pittsburgh 30, Pa. 

= inc., 3113 Forbes St., Pittsburgh 


wn Stee! Corp., Republic Bidg., Cleveland 


Ryerson T., & Son, Inc., 2558 W. 16th St., 
Chicat ‘fu. 
aller Co., Canton, Ohio. 
Steel Corp. (American Steel & Wire Co. 
7th "Ave., a. 
Wheelock-Lovejoy Co., Inc., Cambridge, 


STEEL, Strip and Sheet 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 
American Steel & Wire Co., Div. U. S. Steel 
Corp., Rockefeller Bidg., Cleveland, Ohio. 

Bethlehem Stee! Co. Bethlehem 
Steel Corp., Republic ‘Cleveland 


& gen. Inc., 2558 W. 16th 
St., icago 


orp. iemtatin Steel & Wire Co. 
ie-Illinois Steel Corp. Div., Co- 
Co. Div., Tennessee Coal, tron 
Co. Div.), 436 7th Ave., Pittsburgh, 


STEEL, Tool and Die 

Allegheny Ludium Steel Corp., enact Pa. 

Carpenter Steel Co., Reading 

Crucible Steel Amance, “Oliver Bidg., 
Pittsburgh 30, 

Inc., Forbes St., Pittsburgh 

Republic Stee! Corp., Republic Bldg., Cleveland 
, Ohio. 

Simonds Saw & Steel Co., 470 Main St., Fitch- 


, Mass. 
Vencdien Alloys Steel Co., Latrobe, Pa. 


STEEL, Zinc, Tin and Copper Coated Strip 
Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 


for more information on products advertised, use Inquiry Card, page 255 


STEEL ALLOYS STELLITE 
ide & Carbon 
STEEL BARS 
See Bars, Steel STOCK STOPS 
Wohinip appeeine Co., 390 Hillside Ave., 
Hillside, N 


STEEL STOCK GROUND FLAT 


Brown & Co., Providence, 
°., 


Starrett, The L ‘Athol, Mass (Continued on page 344) 


Large Full Bowl Headstock a 
ly enclosed 
with hinged 

cover. 


CHICAGO 


Zero Precision Timken 

; Taper Roller Bearings © 2 


to spindle 
deliver more 
power to 
1%” hole thru Spindle pice 
(greater capacity) 
| 
Box 
Double Wall) 
Aprons 
3 Heavy 
4 Saddle has 
rs | Scientific distribution of mass extra bearing 


gives bed extreme rigidity. is on bed 


Efficient 4-step (8-speed) 
V-Belt Underneath Motor must pass 18 tests 
Drives corries thru standard for extreme occur- 
} bed — no cut-cway or ee acy before leaving 
i factory. 


Eoch Sheldon lathe 


11%” Swing, 56” Bed 
The zero precision taper roller bearings are large 
and wide. The bed ways (two V-ways and two 
flat ways) are precision ground, with headstock 
tailstock and carriage accurately hand-scraped 
to them. The double V-belts to the spindle are Neopr 
cogged belts . . . feature by feature, detail by detail “SHELDON 
Precision Lathes have extra quality engineered and built into them. 


Write for new Catalog No. G-55 illustrating with specifications 
teday’s most advanced line of moderate priced 10”, 11” and 13” 
precision lathes—bench, cabinet and pedestal base models. 


SHELDON MACHINE CO., Inc. 


4246 North Knox Avenue Chicago 41, Illinois 
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Product Directory 


STOCKS, Die 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, 

Butterfield Div., Union Twist Drill Co., Derby 
Line, Vt. 

S. W., Co., Div. of Union Twist Drill 
Co., Mansfield, Mass. 

Greenfield Tap & Die Corp., 

Pratt & Whitney, West Hartford 1, 

Threadwell Tap & Die Co., Greenfieid, "ans. 


STONES, Oil or Sharpening 


Co., Buffalo Ave., Niagara Falls, 


ston’ Co., 1 New Bond St., 
Mass. 


Worcester 6, 


STOOLS 


Standard Pressed Steel Co., Jenkintown, Pa. 


STRAIGHTEDGES 


Starrett, The L. S. bag Athol, Mass. 
Taft-Peirce Mfg. Woonsock et, R. |. 


STRAIGHTENERS, Flat Stock and Wire 


U. S. Tool Co., Inc., 255 North 18th St., 
Ampere, N. J. 


STRAIGHTENING MACHINERY 


American Steel Foundries, Elmes Engrg. Div., 

— Rd. and Tennessee Ave., Cincinnati, 
io 

Baldwin- Corp., Eddystone Div., 
Philadelphia 42, 

Chambersburg nora. Pa. 

Colonial Broach Co., P.C. Box 37, Harper Sta., 
Detroit 13, Mich. 

Consolidated ‘Mch. Tool Corp. , Rochester, N. Y. 

aaron Corp., 501 S. Wolf” Rd., Des Plaines, 


Walker Does Tt 


WALKER LITTLE GIANT—the most powerful lifting magnet yet 
designed will lift 1000 pounds, utilizing less energy than the ordi- 


nary 150-watt kitchen lamp . . . can be designed for all voltages 


from a 6-volt car battery to 220-volt DC power line . . . practical 


for electric powered trucks and lifts. 


Chuck: 


Rectangular, Swiveling, Rotary, Vacuum, Special 
Types . .. Demagnetizers . . . Planer Parallels . . . 


and Magnetic Hoists. 


S. CO. Inc. 
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Hydraulic Press Mfg. Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio 
Engrg. Corp., Kenmore Station, Buf- 


Mch. Tool Co., Sprinafield Ohio. 

rson Allsteel Press Co., 93rd St. & S. Ken- 
Ave., ih.” 

Watson-Stillman Co., Div. H. K. Porter Co., 
Inc., Roselle, J 


STUD SETTERS 


Errington Mechanical Laqorstes Inc., 24 Nor- 

Procunier Safety Chuck oe "18 S. Clinton St., 
Chicago, 


SUB-PRESSES 


Waltham Machine Works, Newton St., Wal- 
tham, Mass. 


SUPERFINISHING MACHINES 


Gisholt Machine A 1245 E. Washington Ave., 
Madison 10, 


SURFACE CHECKING EQUIPMENT 


Micrometrical Mfg. Co., 321 S. Main St., Ann 
Arbor, Mich. 


SURFACE PLATES 
See Plates, Surface 


SWAGING MACHINES 

Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio 

Hartford Special ‘Mchry. Co., 287 Homestead 
St., Hartford, Conn. 

Torrington Co., Torrington, Conn. 


SWITCHES 
— -Bradley Co., 1326 S. 2nd St., Milwaukee, 
General Electric Co., 


National Acme Co., 170 E. 13st St., 
land, Ohio. 


Cleve- 


TACHOMETERS 


Scherr, George, 


200 Lafayette St., 
New York 12, 


TANGS, Replaceable, Drill & Reamer 
oe Inc., 1335 Bates St., Cincinnati, 
10, 


TAPER PINS, Standard 

Allmetal Screw o. Co., Inc., 821 Stewart 
per) Garden City, N. ¥, (Stainless Stee! 
on 

Chicane Screw Co., Bellwood, Ill. 

DoAll Co., 254 N. ‘Laurel Ave., Des Plaines, III. 

Gillen, John, Co., Inc., 2540 S. 50th Ave.. 
Cicero 50, Ill. 

Pratt & Whitney, West Hartford 1, Conn. 


TAP HOLDERS 

DoAll Co., 254 N. Laurel Ave., On Plaines, Il. 

Errington ‘Mechanical Laboratory, | nc., 24 Nor- 
wood Ave., Stapleton 

McCrosky Tool Co., 1938. Thomas St., Mead- 


ville, 
procunier Safety Chuck Co., 18 S. Clinton St., 
Chicago, III. 
Seully-Jones & Co., 1903 Rockwell St., Chicago 
Tapmatic Corp., 845 W. 16th St., Costa Mesa, 
al. 


TAPPING ATTACHMENTS 
AND DEVICES 


Avey Rnieg <4 Mach. Co., 26 E. Third St., Cov- 
ington, Ky. 

Baker Bros., Inc., Station F, P.O. Box 101, 
Toledo 10, Ohio. 

Brown & Sharpe oiMfg. Co., Providence, R. 

Buhr Mch. Tool Co., 835 Green St., Ann Tiler, 


DoAll Co., 254 N. Laurel Ave., Des Plaines, III. 

Errington ‘Mechanical Laboratory, Inc., 24 Nor- 
wood Ave., Stapleton, S Y. 

Tool Co., Inc., 592 Ave., Brook- 


N. 
Co., 1425 Southbridge St., 
Worcester, Mass. 


For more information on products advertised, use Inquiry Card, page 255 
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Product Directory 


T 


McCrosky Tool Corp., 1938 Thomas St., Mead- 
ville, Pa. 

Morris Machine Lg Co., Inc., 946-M Harriet 
St., Cincinnati 3 io. 

Procunier Safety Chuck Co., 18 S. Clinton St., 
ong it. 

Snow Mfg. Co., 435 Eastern Ave., Bellwood, Ill. 

Thriftmaster Products Corp., 1076 N. Plum’ $t., 


Lancaster, Pa. 
’ TAPPING MACHINES 
ta Picnics Mach. Co., 26 E. Third St., Cov- 
ington, 
Baker Bros., Inc., Station F, P.O. Box 101, 
Toledo 70, Ohio. 
Barnes Drill Chestnut, Rockford, Ill. 
Barnes, W. F. ohn, Co., 201 S. Water Ss. 
Rockford, fli.” 


Baush Machine Tool Co., 156 Wasson Ave., 
Bodine ‘corp. 7, Mass. 

Corp., ‘317 Mt. Grove St., Bridgeport, 
Buffalo’ Forge Co., 490 Broadway, Buffalo, 
Bubr Mch. Tool Co., 835 Green St., Ann Arbor, 

ic! 


Challenge Mchry. Co., Grand Haven, Mich. 
— Tapping Machine Co., Canton 6, 


Ohi 

Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 

Frew Machine, Co., 121 East ‘Luray St., Phila- 
delphia 20, Pa. 

‘ Greenlee Bros. & Co., 12th and Columbia 
Aves., Rockford, Ill. 

Hartford Special Mchry. Co., 287 Homestead 
St., Hartford, Conn. 

Hill Acme Co., 1201 mw. 65th St., Cleveland 2. 


Hirschmann Carl, 30 Park Ave., Man- 
hasset, 

Kaufman Ce Wis. 

Kingsbury Mch. Tool as * N. 

Leland-Gifford Co., 025 
Worcester, Mass. 

Millholland, ‘W. K. Machine Co. 6402 West- 
field, Blvd. lis 

Moline Tool Oth St., Moline 

Morris Machine Inc. 946- M Harriet 
St., Cincinnati 3, Ohi 

National Acme Co., 170 E. 131st St., Cleve- 
land, Ohio. 

National Automatic oe Co., Inc., S. 7th and 
N. Sts., Richmond, 

Procunier Safety Chuck 2 18 S. Clinton St., 
Chicago, Ill. 

Snow Mfg. Co., 435 Eastern Ave., Bellwood, III. 

Warner Swasey Co., 5701 Carnegie Ave., 

Cleveland 3, Ohio. 


TAPPING MACHINES, Nut 

we Gane Co., 1201 W. 65th St., Cleveland 2, 
io 

National Machinery Co., Greenfield and Stan- 


ton Sts., Tiffin, io. 
Snow w Wg. Co., 435 Eastern Ave., Bellwood, Ill. 


TAPS 
i Div., Union Twist Drill Co., Derby 


Card, W., Co., Div. Union Twist Drill 
ig Co., Mansfiel 
Continental Tool Wark, Div. Ex-Cell-O Corp., 
Detroit 32, Mich. 
Detroit Tap & A Co., 8615 E. 8 Mile Rd., 
Base Line, M 
DoAll Co., 254 N. “Laurel Ave., Des Plaines, Ill. 
Geometric Tool Co., Westville Station, New 
Haven 15, Conn. 
Greenfield Tap, 4 Die Corp., Greenfield, Mass. 
Landis Mch. Co. (Solid Adjustable), Waynes- 


boro, Pa. 
' say th Twist Drill & Mch. Co., New Bedford, 


Pratt & Winey, West Hartford 1, Conn. 
Threadwell Tap & Die Co., Greenfield, Mass. 


TAPS, Collapsing 


Geometric Tool Co., Westville Station, New 
Haven 15, Conn. 

Landis Mch. Co., Waynesboro, 

National Acme 170 E. “St., Cleve- 

land, Ohio. 


TESTING EQUIPMENT, Tension, 
Compression, Fatigue, etc. 


Olsen Tinius, Testing Machine Co., Phila- 
delphia, Pa. 


THREAD CUTTING MACHINERY 


Brown & Shar ae Mfg. Co., Providence 
ons Corp., 4 5 Lexington Ave., New Voix! i 


Coulter, James, Machine Co., Bridgeport 5, 
Conn. 


Carl, 


Kaufman pe Co., Manitowoc, Wis. Hill Acme Co., 
Landis Mch. Co., Waynesboro, Pa. 

Pratt & Whitney, West Hartford 1, Conn 
Procunier Sgety Chuck Co., 18 S. ‘Clinton St., Pratt & Whitney, West Hartford 1, Conn. 


Rivett Lathe %& Grinder, Inc., Brighton, Boston 


ipson, Co., 6411 W. Burnham St. THREAD CUTTING TOOLS 
Eastern Mch. Screw a New Haven, Conn. 
Fellows Gear Shaper Co., 78 River St., Spring- Detroit Tap & toot’ Co., 8615 E. 8 Mile Rd., 


Grant Mfg. & Mch. Co., 90 Silliman St., Bridge- 


ic 


Base Line, Mich. 
Eastern Mch. Screw Corp., New Haven, Conn. 
-Cell-O 1200 Oakman Bivd., Detroit 


Hanson-Whitney Co., Div. Whitney Chain Co., 32, Mic 


Fellows Gear Shaper Co., 78 River St., Spring- 


nn. 
, 1201 W. 65th St., Cleveland 2, field, V 


Tool Westville Station, New 


30 Park Ave., Man- Haven 15, Con 


Gorham, Tool, Co., 14400 Woodrow Wilson, 
“1201 W. 65th St., Cleveland 2, 

Lendie “Mch. Co., Waynesboro, Pa. 

Rivett Lathe & Grinder, Inc., Brighton, Boston 


5, Mass 
Toft- Peirce Mfg. Co., Woonsocket, R. 
Wesson Co., 1220 Woodward fisights. Bivd., 


Inc., 200 Lafayette St., Ferndale, 7. 


Snow i Co., ‘435 Eastern Ave., Bellwood, Ill. 
Taft-Pierce Mfg., Co., Woonsocket, R. I. 


Williams, J. H. & Co., 400 Vulcan St., Buffalo 
7,N.Y 


‘(Continued on page 346) 
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Available in 
75-ton to 200- 
ton models 


For all-around use 


in many applications 


FERRACUTE 
combination 
ADJUSTABLE BED 
and KNEE PRESS 


Box type ram. Bar type 

ram knockout. Air ram 
counterbalance. Air friction 
clutch with interconnected 
brake. Automatic lubrication. 
Adjustable, hinged bed. 


Write for complete details 


MACHINE CO. 


Since 1863, Manufacturers of Power Presses, Press Brakes and Special Machinery 
BRIDGETON, NEW JERSEY, U.S.A. 
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Product Directory 


Crucible Steel Co. of America, Oliver Bidg., 
Pittsburgh 30, Pa. 

DoAll Co., 254 N. Laurel Ave. ., Des Plaines, Ill. 

Firth Sterling Inc., 3113 Forbes St., Pittsburgh 


30, Pa 
Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 


THREAD GAGES 
See Gages, Thread. 


THREAD GRINDING MACHINES 


See Grinding Machines, Thread Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 
Chicago 18, ii. 
Steel Co., 470 Main St., Fitch- 
MA urg, 
THREAD MILLING CHINES Wener Co., 1220 Woodward Heights Bivd., 


Cute. James, Machine Co., Bridgeport 5, 
Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 


Ferndale, Mich. 
Vanadium Alloys be Co., Latrobe, Pa. 


2 & C , Inc., Cambridge Mass. 


Pratt & Whitney, West Hartford 1, Con 
Waltham Machine Works, Newton st, Wal- wey Co., "400 Vulcan st., Buffalo 


tham, Mass. 


TOOL BITS, Special Alloy 

Allegheny Ludium Steel Corp., Pittsburgh, Poa. 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. 

DoAll Co., 254 N. Laurel Ave., Des Plaines, Ill. 

Firth Sterling Inc., 3113 Forbes St., Pittsburgh 


30, Pa. 
Gorham Tool Co., 14400 Woodrow Wilson, 


THREAD ROLLING HEADS 
National Acme Co., 170 E. I31st St., Cleve- 
land, Ohio. 


THREAD ROLLING 


Landis Machine Co., Waynesboro 
Hartford Special Mehry. Co., Detroit, Mich. 

St., Hartford, Con Haynes Stellite Div., Union Carbide & Carbon 
Hill Acme Co.,'1201 W. 65th St., Cleveland 2, orp., 30 E. 42nd St., New York, N. Y. 


Vanadium Alloys.” Steel Co., Lotrobe Pa. 

Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, ‘Mich. 


Ohio 
Reed ‘Rolled Thread Die Co., P. O. Box 350, 
Worcester 1, Mass. 


TIN AND TERNEPLATES 


Bethlehem Steel Co., Bethiehem 
Ohio Steel Corp., Republic Blane” Cleveland 


. §. Steel Corp., (Carnegie-Illinois Corp., 
Colum ia great Co., Div. nnessee 
Coal, tron R. Co., Div.), 5 7th Ave, 
Pittsburgh, 


TOOL GRINDERS 
See Grinding Machines for Sharpening, 
Turning and Planning Tools. 


TOOL GRINDING ATTACHMENTS 
Detroit Reamer & Tool Co., 2830 E. 7 Mile Rd., 


Detroit, Mich. 
TOOL BITS, High Speed Steel 
Allegheny Ludium Steel Corp., Pittsburgh, Pa. 
Bros. Tool Co., 5200 Ww. TOOL HOLDERS 
Ave., Chicago, os. Apex Tool & Cutter Co., Inc., 237 Canal St., 
Carpenter Steel Co. Shelton, Conn. 
Cleveland Twist Brill E. 49th St., Bros. Lg Co., 5200 W. Armstrong 
Cleveland, Ohio. hicago, | 


BALANCE is why du MONT 


High Speed, Ground, Square and ener 


TOOL BITS 
po MORE...COST LESS 


Wear resistance, toughness, red hard- 
ness — du Mont Bits put all three to- 
gether. One quality isn’t built up at 
the expense of another. That’s 
why du Mont Bits do more — give 
you more cuts per bit and per 
dollar — keep their keen cut- 
ting edge — last and LAST! 
Make your own tests of com- 
parative performance and 
you'll standardize on du 
Mont H. S. Tool Bits. 


WEAR RESISTANCE 
RED HARDNESS 


The du MONT CORPORATION, Greenfield, Mass. 
Please mail free Tool Bit COMPARISON CHART, CATALOG and PRICE 
LIST M to 


COMPAMY 


3 
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Davis Boring Tool Div., Giddings & Lewis Ma- 
chine Tool Co., Fond du Lac, Wis. 

Co., 21225 Hoover Rd., Detroit 

Michigan Tool Co., 7171 E. McNichols Rd., 


Detroit, Mich. 
Portage Double ick Tool Co., 1063 Sweitzer 
Ave., Akron 11, Ohio. 
R ont Tools, 1825 Bristol St., Philadelphio 
4 a. 

Seully- -Jones & Co., 1903 Rockwell St., Chicago 
8, Ill. (Turret) 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, 


Ind. 
Warner & er Co., 5701 Carnegie Ave., 
Cleveland 3, Ohi 


Wesson Co., 1220" Woodward Heights Bivd., 
inch, 
wre? . & Co., 400 Vulcan St., Buffalo 


TOOLMAKERS’ INSTRUMENTS 
Ames, B. C., Co., Waltham 54, Mass. 


Co... Inc., 200 St., 
New York 12, 

Starrett, The L. Sis Co., Athol, Mass. 

Taft-Peirce Mfg. Co., ‘Woonsocket, R. 


TOOL RESINS 
Marblette Corp., 37-33 Thirtieth St., Long Is- 
land City I, N. Y. 


TOOL STEEL 

Allegheny Ludlum Steel Pa. 

Bethlehem Steel Co., Bethlehem, Pa. 

Carpenter Steel Co., Reading 

Crucible Steel Co. of pn “Oliver Bidg., 
Pittsburgh 30, Pa. 

Firth paene Inc., 3113 Forbes St., Pittsburgh 


30. 
Republic Steel Corp., Republic Bldg., Cleveland 


Ryerson, Jos. Ty & Son, inc., 2558 W. 16th St., 
Chicago 
Vanadium Alloys’ Steel Co., Latrobe, Pa. 


TOOLS, Carbide-Tipped 

Alleghany Ludlum Steel Corp., Pittsburgh, Pa. 

Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 32, Mich, 

Chicago-Latrobe Twist ga Works, 411 W. 
Ontario St., 

Cleveland Twist Dr | ‘a 1242 E. 49th St., 
Cleveland, 

Broach 'Co., 13, Mich. 

DoAl , 254 Laurel Ave., ‘Des Plaines, tl. 

Ex-Cell- Corp., 1200 Oakman Bivd., Detroit 


32, Mich. 
Firth Sterling Inc., 3113 Forbes St., Pittsburgh 
Pa. 
onre. Tool Co., 21225 Hoover Rd., Detroit 
32, Mich. 
Gorham Tool 14400 Woodrow Wilson, 


Kennametal, Inc., Latrobe 
Tool Corp., 1958 Themes St., Mead- 
ville 
Metal Carbides Corp. Ohio. 
roducts, 


Newcomer 
Super Tool Co., 21650 Hoover Rd., Detroit 13, 


Mich. 

Union Co., Athol, Mass 

Wesson 0 Woodward Heights Bivd., 
Mick 

Whitman & barnes, 40600 Plymouth Rd., 


Plymouth, 
willey’s Carbide Tool Co., 1340 W. Vernor 
, Detroit 1, Mich. 


TOOLS, Lethe, Shaper and Planer 

Allegheny Ludium Steel Corp. Pittsburgh, Pa. 

Apex Tool & Cutter Co., Canal 
Shelton, Conn. 


Armstrong Bros. Tot Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 
Bullard Co. te St., Bridgeport 2, Conn, 


Corey pt., General Electric Co., 
237, Roosevelt Park Annex, Detroit 32, Mich. 
Firth Sterling Inc., 3113 Forbes St., Pittsburgh 


30, Pa. 
Gairing Toot Co., 21225 Hoover Rd., Detroit 


ich. 

Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 

Halpern, Wm., Co., Inc., 100 Stevens Ave., 
Mt. Vernon, * 

Stellite Div., Carbide & Carbon 
orp., 42nd’ ig A 

Inc., 

South Bend ‘Lathe Works, Hoss 425 E. Madison 

Su Mi “41650 Hoover Road, Detroit 

Warner Swasey Co., 5701 Carnegie Ave., 
Cleveland, Ohio. 


Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mie h. 
Williams, J. H. & Co., 400 Vulcan St., Buffalo 


on page 348) 
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These standard reference books, 


written and compiled by outstand- 
ing authorities, provide a library 
of engineering information without 
equal! Order by number the ones 
you need to start your library of 
technical information, and have 
the right answers to engineering 
and production problems at your 
fingertips. Note Five-Day Free In- 
spection Offer in the coupon below. 


. MACHINERY’S HANDBOOK—The _in- 


dispensable reference book of the me- 
chanical industries, covering the latest 
developments in engineering standards 
and shop practices, in addition to math 
tables, rules, formulas and general data. 


1911 pages, thumb indexed, $9.00 
Postpaid in U.S. In Canada or overseas $10.00 


THE USE OF HANDBOOK TABLES AND 
FORMULAS—Shows you how to get the 
most out of MACHINERY’S Handbook. 
Examples, solutions and test questions 
enable the user to obtain information 


CHOOSE YOUR 
MOST CONVENIENT 
METHOD OF PAYMENT 


C) 1 enclose check or money order cover- 
ing payment in full for books checked 
at right. (Note prices applying to foreign 
orders.) 

(] Send books under Five-Day Free In- 
spection Plan. If | decide to keep books 
| will send payment within five days. 
C) Bill me. [) Bill company. 

C) Please send details of your Time 
Payment Plan covering the books | have 
checked. 


3. 


quickly. Excellent for shop training 


illustrations, 
$1.50 
Postpaid in U. S. In Canada or overseas $1.60 


courses. 203 pages, 63 


ENGINEERING ENCYCLOPEDIA — Con- 
densed and practical information on 
mechanical laws, rules and principles; 
physical properties of materials; fea- 
tures and functions of machine tools, 
and many other subjects. Two volumes, 
1431 pages, 206 drawings, $10.00 
Postpaid in U.S. In Canada or overseas $11.33 


4. MATHEMATICS AT WORK—A compre- 


hensive problem-solving guide written 
especially to show how arithmetic, 
algebra, geometry, trigonometry and 
logarithms are applied to the metal- 
working field. 728 pages, 196 illustra- 
tions, $7.00 
Postpaid in U.S. In Canada or overseas $7.94 


5. MACHINE TOOLS AT WORK—A selec- 


tion of machine shop operations illus- 
trating the application of standard and 
special machine tools to outstanding 
jobs. Data are given on speed, feed, 


production, etc. 584 pages, 434 illus- 
trations, .00 
Postpaid in U.S. In Canada or overseas $6.97 


INSPECTION AND GAGING—Covers 
methods of inspection and their uses, 
types of equipment and how to use it, 
duties of inspection personnel. Indis- 
pensable for training courses, super- 
visors, plant and quality control engi- 
neers. 512 pages, 317 illustrations, 
$7.50 
Postpaid in U.S. In Canada or overseas $8.40 


MACHINE SHOP TRAINING COURSE— 
The most complete existing treatise on 
machine shop practice and allied sub- 
jects. For shop training courses, as well 
as shop men and designers who want to 
add to their practical knowledge. Two 
volumes, 1124 pages, 572 illustrations, 


$8. 
Postpaid in U.S. In Canada or overseas $9.29 


JIG AND FIXTURE DESIGN—A compre- 
hensive treatise covering the principles 
of development and the important de- 
sign and constructional details of all 
classes of jigs and fixtures. 382 pages, 
327 illustrations, $4.00 
Postpaid in U.S. In Canada or overseas $4.86 


THE INDUSTRIAL PRESS, 148 Lafayette St., New York 13, N.Y. 


Please send me the books whose numbers | have circled, under the terms checked 


at the left. 
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Product Directory 


Your best 


cancer insurance... 


“LIFETIME” POLICY... 
See your doctor every year 
for a thorough check-up, no 
matter how well you feel. 


“DAY-TO-DAY” POLICY 
...See your doctor immedi- 
ately at the first sign of any 
one of the seven danger sig- 
nals that may mean cancer 
(1) Any sore that does not 
heal (2) A lump or thicken- 
ing in the breast or else- 
where (3) Unusual bleeding 
or discharge (4) Any change 
in a wart or mole (5) Per- 
sistent indigestion or diffi- 
culty in swallowing (6) Per- 
sistent hoarseness or cough 
(7) Any change in normal 
bowel habits. 


Many cancers can be cured, 
but only if properly treated 
before they have begun to 
spread or “‘colonize” in other 
parts of the body. 


For any information about 
cancer just call the Amer- 
ican Cancer Society or write 
o “Cancer” in care of your 
local Post Office. 


American 
Cancer 
Society 


TRANSFER MACHINES, Automatic 

Baird Machine Co., 1700 Stratford Ave., Strat- 
ford Conn, 

Barnes Drill Co., 814 Chestnut St., Rockford, 


Barnes, W. & John, Co., 201 S. Water St., 
Rockford 

Buhr Mech. Tool Co., 835 Green St., Ann Arbor, 


Coloniai Broach Co., P. O. Box 37, Harper 
Detroit 13, Mich. 
eum Co., 3250 Bellevue Ave. ., Detroit 7, Mich. 
Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 
Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Ill. 


TRANSFORMERS 
General Electric Co., Schenectady, N.Y. 


TRANSMISSION, Variable Speed 


Link-Belt Co., 2045 W. Huntington Park Ave., 
Philadelphia 40, Pa. 
Oilgear Co., 1569 W. Pierce St., Milwaukee, 
is. 
Reliance Electric & 


E Co., 1047 Ivanhoe 
Rd., Cleveland 10, "Bho. 


Sundstrand Mch. Tool Co., 2531 Ith St., 
Rockford, III. 


TUBE FLANGING MACHINES 
Grant fe & emi Co., 90 Silliman St., Bridge- 
port 5, Con 


TUBE FORMING AND WELDING 
MACHINES 
Yoder Co., 550 Walworth Ave., Cleveland, Ohio. 


TUBE MILLS 
Yoder Co., 550 Walworth Ave., Cleveland, Ohio. 


TUBING, Brass and Copper 
a a Brass Co., 25 Broadway, New York, 


Mueller Brass Co., Port Huron 35, Mich. 
Revere Copper & Brass Inc., 230’ Park Ave., 
New York, N. Y. 


TUBING, Flexible 


American Metal Hose Br. American Brass Co., 
25 Broadway, New York, N. Y. 


TUBING, Steel 

Allegheny Ludium Steel Corp., Pittsburgh, Pa. 

Steel Co., Bethlehem , Pa. 

Carpenter Steel Co., Tie ding 

National Tube Div. U.S. Steel sll 525 Wm. 
Penn Place, Pitisburch, Pa. 

Republic Steel Corp., Steel Div., Re- 
public Bidg. Cleveland 

Ryerson, Jos. T., & Son, Inc., 3356 W. 16th St., 
Chicago 18, 

Timken Roller Bearing Co., Canton, Ohio. 


TWIST DRILLS 
See Drills, Twist 


UNIVERSAL JOINTS 


Baush Machine Tool Co., 156 Wasson Ave., 
Springfield 7, Mass. 

Boston Gear Works, 3200 Main St., North 
Quincy 71, Mass. 

Gear Grinding Machine Co., 3901 Christopher 
St., Detroit 11, Mich. 


VALVE CONTROLS 
hatten Foundries, Inc., 1500 Lehigh Dr., Easton, 


Philadel ny Gear Works (Motorized), Erie Ave. 
and « Philadelphia, Pa. 


VALVES, Air 
Heanitie Corp., 501 S. Wolf Rd., Des Plaines, 


Hunt, C. B., & Son, Inc., 1911 E. Pershing St., 
Salem, Ohio. 

ae Foundries, Inc., 1500 Lehigh ODr., 
ast ‘a. 

Rivest Lat Lathe & Grinder Inc., Brighton, Boston 

Ross "Operati Valve Co., 120 E. Golden Gate, 
Detroit, Mich. 


VALVES, Hydraulic 

American Steel Ravantries. Elmes Engrg. Div., 
Pad ee Rd. and Tennessee Ave., Cincin- 
nati, 

Baldwin-Lima-Hamilton Corp., Eddystone Div., 

B Corp Rockford, Ill. 
nes, John or 

Denison Dublin ‘st., Columbus 


16, Ohio. 
ss” Naa Corp., 501 S. Wolf Rd., Des Plaines, 


Hunt, C. B.S & Son, Inc., 1911 E. Pershing St., 
Salem, Ohio. 

Hydraulic Press Mfg. Co., 300 Lincoln Ave., 


lead, Ohi 
Mt. Gilea io. 1400 Lehigh r., 


tates Foundries, Inc., 
aston, Pa. 

Machine Co., Inc., 810 Center 
, Logan 


Oil ear Co., 1509" W. Pierce St., Milwaukee, 
Rivet Lathe & Grinder, Inc., Brighton, Boston 


35, Mass. 

Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, III. 

Vickers, Inc., 1402 Oakman Blvd., Detroit, 


Mich. 
Watson-Stillman Co., Div. H. K. Porter Co., 
Inc., Roselle, 


VIBRATION INSULATION 


American Felt Co., Glenville, Conn. 


VISES, Machine 

Armstrong-Blum Mfg. Co. 5700 W. Blooming- 
dale Ave., Chicogo, 

Bros. Tool co. 5200 W. Armstrong 

hicago, 

Brown & Sharpe Mfg. Co., 

Power Tool Div., Rockwell Mfg. 

614G N. Lexington Ave., Pittsburgh 8, Pa. 
Mfg. Co., 82 Batterymarch ‘Boston 


0, M 
Hannifin Corp., 501 S. Wolf Rd., Des Plaines, 
Co., Inc., 810 Center 


Ach. 990 Housatonic Ave., 
ridgeport, Conn. 
Skinner —. Co., 344 Church St., New 
Britain, Coni 
South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, | 
a Engineering Co., Frankenmuth 2, 


h 
U. v Burke Machine Tool Div., Brotherton Rd. 
, Cincinnati 27, io. 


VISES, Pipe 
Chicos | Co., 5200 W. Armstrong 


Williams, J. 400 Vulcan St., Buffalo 


VISES, Planer and Shaper 

Brown & Sharpe Mfg. Co., Providence, R. 

Cincinnati Shaper Co., Elan and Garrard Discs. 
Cincinnati, Ohio. 

Rockford Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, 

Skinner Chuck Co., 344 Church St., New 
Britain, Conn. 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 


VOLTMETERS 
General Electric Co., Schenectady, N. Y. 


WASHERS, Lock 


Allmetal Screw Products Co., Inc., 821 Stewart 
Ave., Garden City, N. Y. (Stainless Steel 


only.) 
Eaton’ Mfg. Co., notes Div., 25 Charles Ave., 
assilion, 


WASHERS, Spring 
Allmetal Screw Products Co., Inc., 821 Stewart 
Garden City, N. (Stainless Stee! 
Sener pte, Co., Reliance Div., 25 Charles Ave., 
S. E., Massillon, Ohio. 


ducts advertised, use Inquiry Card, page 255 


For more infor 


on pi 
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W-Z 


WELDING AND CUTTING EQUIPMENT 


Oxyacetylene 
Linde Air Products Co., Div. Union Carbide & 
os" Corp., 30 E. 42nd St., New York, 


WELDING AND CUTTING GAGES 


Linde Air Products Co., Oe. Union Carbide & 
a ai Corp., 30 E. 42nd St., New York, 


WELDING EQUIPMENT, Electric Arc 


Delta Tool Div., Rockwell Mfg. 
61 Lexington Ave., Pittsburgh 8 

Expert Weiding Machine Co., 17144 +. Liters 
Ave., Detroit 12, Mich. 

General Electric Co., Schenectad we 

Lincoln Electric Co., 22801 St. Clair Ave., 
Cleveland, Ohio. 


WELDING EQUIPMENT, Electric, Spot, 
Butt, Seam, Etc. 
Power Tool Div., Rockwell te. ©. 
614G N. Lexington Ave., Pittsburgh 
Expert Welding Co., 17144 Rie. Elliott 
Ave., Detroit 12, Mich 
Federal Machine & Welder Co., Warren, Ohio. 


WELDING POSITIONER 
duMont Gorp., Greenfield, Mass. 


WELDMENTS 


Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio. 
Mahon, x. Co., Detroit 34, 
Verson’ Ailstee! Press Co. d St. & S. Ken- 
Ave., Chicago, iil. 
Woods, A. & Co., Div. Forge Co., 
1129 Harrison Ave., Rockford, III. 


WIPERS 
Scott Paper Co., Chester, Pa. 


WIRE 


American Steel & Wire Co., Div. U. S. Steel 
Corp., Rockefeller Bidg., Clevelond, Ohio. 

Bethlehem Steel Co., Bethlehem 

Steel Corp., Republic Cleveland 


u. §. Steel Corp., (American Steel & Wire Co. 
Div., Columbia > Co. Div., Tennessee 
Coal Iron & R. R. Co. Div.), 436 7th Ave., 
Pittsburgh, Pa. 


WIRE FORMING MACHINERY 


—, Co., 1700 Stratford Ave., Strat- 

or 

U. S. Tool Fam Inc., 255 North 18th St., Am- 
pere, N. J 


WIRE NAIL MACHINERY 


Co., 1700 Stratford Ave., Strat- 
or 
wer E. W., Co., 1375 Raff Rd., S. W., Canton, 


National Mchry. Co., Greenfield and Stanton 
Sts., Tiffin, Ohio. 

Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 
Chicago 18, Tu. 


WOODWORKING MACHINERY 


Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 

Frew Machine Co., 121 East Luray St., Phila- 
delphia 20, Pa. 

Greenlee Bros. & Co., 12th and Columbia 
Aves., Rockford, Ill. 

Onsrud Machine Works, Inc., 3940 Palmer St., 
Chicago, Ill. 


WORM DRIVES 


Cleveland Worm & Gear Co., 3249 E. 80th St., 
Cleveland, Ohio. 

Cone-Drive Gear Div., Michigan = i 7171 
E. McNichols Rd., ‘Detroit 12, 

Link-Belt Co., 2045 Park Ave., 

Philadel phia 40, 

Philadelphia Gear Works, Erie Ave. and G St., 

Philadelphia, Pa. 


WRENCHES 

Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., "Chicago 

Ingersoll- -Rand Co. (Impact, Pneumetic, Elec- 
tric), Phillipsbur N. 

Williams, J. & 400 Vulcan St., Buffalo 
7,N.Y. 


‘ 


WRENCHES, Detachable Socket 


— Bros. Tool Co., 5200 W. Armstrong 
Chicago, 
wittente, J. H. & Co., 400 Vulcan St., Buffalo 


WRENCHES, Pipe 
Armstro! Bros. Tool Co., 5200 W. Armstrong 
Ave. 


WRENCHES, Ratchet 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave. "Chicago, Ill 
Keller Tool Co., one Haven, Mic 
Williams, J. H. & Co., 400 Vulean "se. Buffalo 
N.Y. 


WRENCHES, Tap 
a Div., Union Twist Drill Co., Derby 
Cink W., Mfg. Co., Div. Uniors Twist Drill 


Co., Mansfield, Mass. 
Greenfield Tap & Die Corp., Mass. 


Pratt & Whitney, West Hartford 1, Conn 


WRENCHES, Torque Measuring 
Lg Co., 5200 W. Armstrong 


ic 
Williams, J. H 400 Vulcan St., Buffalo 
7,N.Y. 


ZINC 
Zine Co., 160 Front St., New York, 


(314 Eleventh Street 
Philadelphia 7, Pa. 


The Fischer Oil Groover 
cuts all types of grooves in 
bearings and shafts, continuous or 
relieved, straight or spiral—at any 
angle from parallel to perpendicular 
to the axis of work. Send samples 
for free grooving and cost estimates. 


Established F | H E R 
MACHINE CO. 


PRECISION 
ENGINEERING 


LEVELS 


Ask 
for Literature 


TOOLMAKERS! 


DONOVAN MFG. CO. 


NOW FASTER -- 


Save time on intricate, 
angular set-ups with the 
fully universal! MASTER 
MULTI-SWIVEL VISE. 
Three swivels in- 
stantly set any com- 
pound angle. Used 
worldwide. Inter- 


changeable platens op- 
tional. 


Write for Circular 


82 BATTERYMARCH ST., 
BOSTON 10, MASS. 


For more information on products advertised, use Inquiry Card, page 255 


MAX WYLER, Precision Levels 


611 West 43rd St., 


New York 36, N. Y. 
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7 HOLES AT ONCE 


WITH A 
STANDARD RADIAL 
HOLE DRILLING MACHINE 


Why build a special machine for drilling radial holes when 
a standard machine equipped with Govro-Nelson Automatic 
Drilling Units will, in many cases, perform the work of a 
special machine that would cost considerably more! 
Any number of drilling units up to eight may be employed, 
the units being movable not only through 360 degrees on the 
circular table but also movable endwise on riser plates to meet 
the requirements of the part being drilled. 
The machine may also be used for tapping operations with 
Govro-Nelson Tapping Units. It has a range of 1/32” to 
3/8” on drilling operations and 0-80 to 3/8-16 on tapping 
operations, depending on material and spindle speeds. A single, 
Standard machine equipped momentary contact start-button causes all units to operate 
with a standard vertical simultaneously. 


bracket 
If you are interested in reducing the cost of Fy radial drilling [RZ %eeard3 
and tapping operations, write for price and dimensional data. [BASS 7ET | 


GOVRO-NELSON CO. 


Machinists of Precision Parts for 32 Years 
1933 ANTOINETTE DETROIT 8, MICH. 


DYKEM 
STEEL BLUE’. 


MaM giant keyseaters 


8-oz. can fitted with = 
Bakelite cap holding = 
soft-hair brush for = 
plying right at bench; 3 
metal surface ready for = 
layout in a few minutes. = 
The dark blue background = 
makes the scribed lines = 
show up in sharp relief, = 
prevents metal glare. In- = 
creases efficiency and = 
accuracy. 


Write for sample = 

on company letterhead = 
DYKEM COMPANY = 

St. Lovis 6, Mo. 


M & M Giant Keyseaters cut internal 
keyways or splines in the bores of 
pulleys, gears, flywheels and other machine 
parts. Fast, accurate operation. Built in a 


wide range of sizes. Special fixtures and THE DYKEM CO., 2303RNORTH TITH ST., ST. LOUIS 6, MO. 


cutters available for unusual shapes 
and taper work. Write today for 


complete information. : i ATENTED CUTTING OFF TOOL HOLDEF . 
PATENTED CUTTING OFF BLADES 


MITTS & MERRILL 


64 Holden Street * SAGINAW, MICHIGAN 


83 Produced under License Issued by John Milton Luers Patents Tne 
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END NIGHT CLEANUP & MORNING REBLUING 
us Z ~@ DYKEM HI-SPOT BLUE No. 107 is used to locate high spots 
; srt TAZ (Sy. when scraping bearing surfaces. As it does not dry, 
it remains in condition on work saving 
: is) E> scraper’s time. Intensely blue, smooth paste 
i 3 spreads thin, transfers clearly. No grit; noninjuri- 
\ AS lp Y) ous to metal. Uniform. Available in collapsible 
y/ tubes of three sizes. Order from your guppies. 
Write for free sample tube on company letterhead. « 


PIONEERS 


OVER 50 YEARS’ EXPERIENCE 


BOTH SPINNER AND HAMMER TYPES 

Single and Multiple Spindles—Vertical and Hori- 
Noiseless zontal—Automatically or Foot-Operated. Handles 
Rives rivets from the smallest and most delicate up to Vibrating 
diameter. Riveters 


THE GRANT MFG. & MACHINE CO. 


N.W. Station Bridgeport 5, Conn. 


Machines 


New Heavy Duty “TAP KING” 


simplifies large hole tapping 
This new tapping head has rapidly be (Cl ae = . © Non-reversing Motor 
come the “accepted performer” in the Drives 
tapping industry. Here’s why: “On open q © Pressure —_Lubri- 
hole tapping in high carbon steel forg- cated Lead Screws 
ings—the Tap King increased produc- © Fast, Accurate, 
tion 50%”; “on blind hole tapping > 4 Rugged Index 
in steel castings—production increased Other Head Units 
over 100%”; “tapping in 114” steel =, . 3 Available 
plate—a uniform class 2 fit was main- © And Many Other 
tained with ease”; “tapping 41 holes in Werthwhile Features 
a ‘single part—production increases and 
parts spoilage practically eliminated!” il a Send prints and 'som- 
Truly a phenomenal record! In addi- wed ple of your work for 
tion, this amazing tapper has been able 
to the life = maintain EXCLUSIVE | on how Koufman Top- 
uniform, accurate ead depth on the “*TRU-GRIP”* owe 
most exacting large hole tapping jobs. Tap Holder i & —_ your production 
It’s easy to operate, super sensitive, re- smaller, lighter “s 3 
duces operator fatigue and turns out more accurate, 
more work in less time. See how you, taps close to walls. a ey Mailed on request 
too, can simplify your large hole tapping, increase output and re- es. 
duce parts spoilage. ae a The Model 75-24 
Write for circular prices giving full details, and oo ee ee 


specifications. MANUFACTURING COMPANY 
16 S. Clinton St., KAUFMAN 549 So. 29th Street, Manitowoc, Wisconsin 


PROCUNIER Safety Chuck Co. 


STEEL HAND AND POWER 


) BENDING 
SIMPLEX-M BRAKES 


ABRASIVE BAND GRINDER =| For Single and Quantity Runs 
—~ Steel Plate and Sheet 


The precision of a machine tool 
plus the durability of a workhorse. 
Complete with '/2 H.P. Heavy Duty Special Bending Brakes 
Motor and automatic band tension Double Folder Brakes 
control. Nothing like it for finish- 
ing metals, plastics, wood, fibre, ete. 


ano SIZES NEW 
WALLS SALES CORP. 
WRITE TODAY 333 Nassau Avenue, Brooklyn 22, N. Y. 


For more information on products advertised, use Inquiry Card, page 255 
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Made to Your 
Specifications 
You and we can form a 
team—you to draw up 
the specification; we to 
make the gears—that 
will be profitable to 
both of us. Gears of all i : 
types, all sizes, all a - Many times more durable 
z materials. Design-en- a — adds years of life to the 
Herds diamond ond a 
Custom Gears output per ond 
Exclusively Por and re- ? 
commendations for improv- 
ing any cutting, drawing or 
DIEFENDORF GEAR : wear-resistant application, 
| | 
$ Lay DES CORDS Catalog No. 54-G 
EC CARBIDES HOT PRESSED 
METAL CERMETS . HIGH TEMPERATURE ALLOYS 
G rR OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
CAPACITY 
GEAR HOBBING MACHINE 5 D. P. WHO’S WHO 
; arma in the precision screw machine 
srimat  wormcear COUPLING BOLTS CAP SCREWS a 
WORM SET SCREWS 
? { 
| Has DIFFERENTIAL 
Mechanism to 
simplify cutting spiral PENN 
and helical gears. Co: 
Ottemiller products are sold through | 
TANGENTIAL Feed Mill Supply Houses and Industrial Distributors. 
Cutter Head for . 
Itiple-thread 
HOBBING 
and worms. SHAPING 
CLIMB CUTTING LAPPING 
Cin ® for better finish. SHAVING 
A aint WILLIAMSON GEAR & MACHINE CO. 
: Rapid Return in 2606 MARTHA ST., PHILADELPHIA 25, PA. REgent 
all directions - 
~ | | ~ Special ana Sean 
Write for Special and Standard 
GEORGE SCHERR CO., Inc Quality 
s 
COMPLETE LINE OF PRECISION INSTRUMENTS NEW JERSEY GEAR & MFG. CO. 
200-MA LAFAYETTE N.Y. 12,N.Y. 1470 Chestnut Ave. N- J- 


For more information on products advertised, use Inquiry Card, page 255 
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GEARS 
PINIONS 


SPURS TO 72” PD, 1 DP 
BEVELS TO 54” PD, 1 OP 


SPIRAL, HELICAL and WORM GEARS 
TO 48” PD, 2 OP 


The automobile parts fabrication in- 
dustry needed heavy-duty gears for 
use on forging equipment. Stahl sup- 
plied the 2-ton gear and pinion set 
shown above. Made to exact speci- 
fication, superbly machined, promptly CONTINUOUS-TOOTH HERRINGBONE 
delivered, they are giving flawless TO 60” PO, 2 OP 
performance. For your particular gear SPROCKETS TO 72” PD, 212” CP 
needs give Stahl the next job. Write RACKS TO 20 FT. LONG, 3 DP 


for estimate. 
SILENT GEARS; 
RAWHIDE, BAKELITE, FIBROIL 
HEAT-TREATED, CASE OR FLAME 


HARDENED GEARS — 
OF CARBON OR ALLOY STEEL 


GEAR & MACHINE COMPANY 
3901 Hamilton Ave. ‘Cleveland 14, Ohio | 


HARDNESS TESTING 


Brinell—Shore—Scale 


Included in our improved Portable 
Scleroscope Model D-1. This efficient 


single scale tester registers Brinell- 
Shore values without damage to the 
work. The old standby for forty-three 
yeors, 

WRITE FOR CIRCULAR 


THE SHORE INSTRUMENT & 


MANUFACTURING CO., INC. 
90-35 Van Wyck Expressway, Jamaica, 35, N.Y. 


PRECISION BEARINGS 


Precision bearings, designed and built to do your job 
efficientiy and economically! +r B&RB Precision 
Ball and Roller Bearings and sure! Standard sizes 

and types available for im- 

mediate delivery. Write for 

general catalog #19. 


ALL TYPES: 


THE BALL & ROLLER BEARING CO. 
DANBURY, CONN. 


For more information on products advertised, use Inquiry Card, page 255 


BILGRAM 


Your special gear requirements get special 
attention at BILGRAM. Worms and Worm 
Gears, for example, are produced for you 
on the latest equipment, in a fully modern 
plant, by specialists with over 70 years’ 
experience in solving gear problems. 


And the same is true of all types of gears 
—Bevels of all kinds . . . Ellipticals . . . 
Herringbones . . . Helicals .. . Racks... 
Spurs .. . Hypoids . . . as well as Worms 
and Worm Gears. Whatever your gear 
problems, put them in our lap! We'll meet 
your most exacting requirements for per- 
formance. 


OF GEARS 


BILGRAM 


GEAR & MACHINE WORKS 


Manufacturers of Bevel Gear Generators 
and Chamfering Machines 
1217-1235 SPRING GARDEN ST. 


PHILADELPHIA 23, PA. 
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Eastern Rebuilt Machine Tools 


AUTOMATIC 
8A Cleveland, 8” cap., latest 


VERTICAL BORING MILLS 
Niles, 160” and 144” 


to 54”, late 
Cincinnati—108” Hypro Massive Pattern, 
RABIAL DRILLS 
latest 


late 


American—2%4’, 5’, 7’ 
Cineinnati 8’, 

BALL BEARING DRILLS one to six spindle 
Avey, Leland-Gifford, Edlund, Buffalo 


MULTIPLE SPINDLE DRILLS 


115U Moline 
C13 Nateo 
$24 Barnes 


UPRIGHT DRILLS 


21”°—36” Cincinnati-Bickford 
315, 417, 513 Baker 


GEAR MACHINES 


7, 7A, 712, 61, 61A, 615, 615A, 64A, 645 
Fellews Gear Shapers 


DISC GRINDERS 
144, 120A, 124 Gardner 


PLAIN CYLINDRICAL GRINDERS 


6x18, 6x30 Cincinnati 
10x18, 10x36, 10x48, 14x48” Cincinnati 
16” raised to 26x72” Norton, latest 


UNIVERSAL CYLINDRICAL GRINDERS 
12148” Norton, latest 


INTERNAL GRINDERS 


72A3, 7245, 75A Heald 
16, 24 Bryants 


HONING MACHINES 


182, 306H Barnes 
Hil, H4 Micromatic 


MANUFACTURING LATHES 


3, 3A Lodge & Shipley Duomatics 
Ne. 4 LeBlond, 37’ bed 
12”x18” Reid Small Piece 


12”x18” Monarch 


THE SIGN OF QUALITY 
THE MARK OF DEPENDABILITY 


The listing below is only a VERY SMALL AMOUNT of the total number of machine tools that we have in stock for 
immediate shipment. Our prices are realistie with teday’s market and our quality of rebuilding is the same high 
standaré—THE LEADER IN THE FIELD OF REBUILT MACHINE TOOLS. 


ENGINE LATHES, GEARED HEAD 


a Lodge & Shipley 
13x54” LeBlond, Timken 
LeBlond, Timken 


Betts (2), Timken 
"x! 
42”x180” new 1945 


UNIVERSAL MILLING MACHINES 


3A Brown & Sharpe, Timken 
3B Milwaukee 


PLAIN MILLING MACHINES 
1B Milwaukee 
4 Cincinnati Dial Type, Timken 


PLANERS 
30”x30”x8’ Cincinnati 


Niles-Bement-Pond 
48" x4 30’ Cincinnati 
Cincinnati 


SHAPERS 
24” Gould & Eberhardt 
32” Cincinnati 
32”, 36” Ohio Dreadnaught 


TURRET LATHES 


#1 Warner & Swasey Electric, late 
2F, 3F, 4FU Foster 

No. 5 Gisholt, latest 

4H12 Libby, late 


SHEET METAL 


> Rotary Bevel Shear 
Dreis & Krump Leaf Brake, latest 


MISCELLANEOUS 
No. 114CB Moline 2 spindle Boring Machine, latest 
Pratt & Whitney Length Checking Machine, latest 
8’ Hendey Centering Machine 


COMPANY 


Cable Address EMCO 


broken tools 
mode tik like new again 


wi NU-TANGS 


—S Twisted or broken tangs replaced at low 
costs on any tool with a Morse Taper (sizes 1 to 6) 
Hundreds of leading industries save money on drills, reamers, 
countersinks, cutters, drivers, the NU-TANG way. 
Prompt delivery. Send for prices—or send 
tools for repairs. All work guaranteed. 


1335 Bates Avenue 
Cincinnati 25. Ot 


NU-TANGS™: 
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The world’s best . . . one-piece, drop-' jot welded— 
of mild carbon steel, heat-treated, with head accurately 
milled for standard tables on lathes, planers, boring mills, 
milling machines. Integral washer and nat, Sizes: up to 30’. 
Typical direct prices for 10” lengths: ‘2—$1.36; 
%—$1.36; %—$1.58; %e—$1.89. Write for price list. 


THE O K TOOL COMPANY, INC., MILFORD 6, N. H. 


Opportunity 
For 
Progressive 


Metal Working 
Firm... 


Leading Belgian Steel Works seeks 
connection with U.S. industrial plants 
for manufacture under license of 
various products. Company makes 
hoisting and handling equipment and 
operates important cold drawing 

mill and hot forging plant for 

bolts etc. Inquiries should be 
addressed to: 


Marcel Loeb & Company, Inc. 


30 CHURCH STREET 
NEW YORK 7, NEW YORK 


“LATE MODEL MACHINE TOOLS” 
a CENTERLESS, No. 2 Cincinnati Filmatie 
GRINDERS,” “CYLINDRICAL, 4” x 18” Cincinnati 
GRINDERS, CYLINDRICAL, 10” x 18” Cincinnati ER 
cVLINDRICAL, 16” x 72” Norton C, 
16” x 96” Landis type B, 
GRINDERS’ ‘SU SURFACE, 14” x 36” Pratt & Whitney 
vert. 1942. 
GRINDERS, SURFACE, 43” No. 16A2 Blanchard 
SURFACE, 72” No. 72 Hanehett rotary, 
GRINDERS, TOOL & CUTTER, No. 13 Brown & Sharpe 
universal, new 

LATHES, ENGINE, 16”/28” x 5’ bed Smith Drum, 
ENGINE, 14” x 6’ bed Hendey toolreom, 
ENGINE, 24” x 14” bed American selective 
LATHES, oe 52” x 30’ bed N-B-P enclosed 
LATHES, TURRET, No. 5 Jones & Lamson universal 
LATHES, TURRET, 36” and 42” Bullard New Era 
mitt, re x 24” x 12’ Ingersoll adj. rail, tracer, 
MILL, Nos. 3K and 4K Kearney & Trecker, rebuilt. 
MILL, Nos. 2- = and 5 Cincinnati Hi power plain. 
PRESS, 180 yd 784G Verson gap Frame, air eluteh, 


32 x 100 
PRESS, 43 UA43 Niagara adj. knee, 1941. 
PRESS, 56 ton No. 304 Bliss s.s., new 1942. 


WRITE FOR ILLUSTRATED CATALOG OF 1000 
MACHINE TOOLS 


MILES MACHINERY COMPANY 
E. Genesee Ave. 

T inaw 2-3105 
SAGINAW, ‘MICHIGAN 


For more information on 


products advertised, use Inquiry Card, page 255 


Classified and Ke-sale Section 
5 

16x72” American fa 

16x84” Pratt & Whitney 

21”x72” LeBlond, Timken 

20”x72” Sidney, Timken 

20x72” Springfeld, Timken 7 

Be "x24" bed American with 12” Timken 

30”x at ‘ 

EASTERN MACHINERY. 

: 1006 Tennessee Avenue, Cincinnati 29, Ohio * MElrose 1241 

a 

> T-=slot 

+ 

Bolts 

NO WELDING! NO SLEEVES! | 

NO SHORTENING! NO DISTORTION! 

AS NEW! 

: Send them to We return them 
us like this! Patent No. 2,512,033 _like this! 


EY SPECIALISTS 


30 years of customer 
satistation based on 
a superior product, 
reasonable 
delivery depe 
bility, and company 
reliability. 
Always able t to , ALSO 
Special Shapes 
machined from 


cold drawn 
steel 


667 NIMS 
MUSKEGON 
MICHIGAN 


famous tor accuracy and 


straightness of threads, low chaser 
less downtime, more pieces per day. 
THE EASTERN MACHINE SCREW CORP., 23-43 Barclay St., New 
Ha’ P tive: Cc. inger, 334 N. 
. CANADA: F. F. Barber Machinery 


MADE TO YOUR SPEC. 


EISLER ENGINEERING CO., INC. 
736 SO. 13th ST. NEWARK 3, N. J. U.S.A. 


BARNES 
NEW 
BAND 
SAW BOX 
FOR 100 FOOT COILS! 


@ SAFE—No ends sticking out. Won't come apart. No sharp 
box edges. Saw can't tangle or crush. Won't rust. 

@ CONVENIENT—Unwinds and recoils with ease. Visually 
indicates remaining footage. Easy to identify for type and 
size of saw by color and code. 

INFORMATIVE—Box copy defines types of blades, hes a 
radius chart for contour sawing and other helpful saw 
recommendations. 


ESTASLISHED 1919 


Classified 


and Re-Sale Section 


MACHINE TOOL RECONDITIONING 
& the Art of Hand Scraping 
—illustrated— 

Write today for folder describing book 
MACHINE TOOL PUBLICATIONS 
215 Commerce Bidg., South Wabash St. 
St. Paul 1, Minn. 


Thread Miller 


Sales Representative—Canada 
Looking for a full time sales representa- 
tive for your products throughout Canada? 
Am well acquainted over period of years. 
Appreciate your full proposal. 

C. FERGUSON 
P. O. Box 173 Calgary, Canada 


LIQUIDATION 


3 FU Foster Fostermatic (Late) Drill. 48 Spindle Speeds, 15 te 1500 BPM, A.C. 


No. 45 Heald Borematic 
Hydraulic cross slide (1944) 


No. 140 Cleveland Hobber 
Automatic Hob Shift 


4” x 12” Pratt and Whitney 


Internal and External Spindles (1943) 
H. R. WRIGHT MACHINERY CO. 


560 Maccabees Bidg. 
Detroit 2, Michigan 
TEmple 2-2322 


MACHINE TOOLS 
4’ x 15” eal. CARLTON Meter on the Arm Radial 
M.D. Box table, coolant system. 1943. 


FALK MACHINERY CO. 
18 Ward Street — BA 5887 — Rechester, 
“1946” 


ESTABLISHED MANUFACTURERS REP- 
RESENTATIVE located in Chicago de 
sires complete special cutting tool line 
coverage, State of Illinois. Box No. 687, 
MACHINERY, 148 Lafayette St.. New 
York 13, N. Y. 


Drawing is the universal language of engineering 
practice, and a knowledge of this useful “language” 
is indispensable to any man who means to get on in 
the mechanical field. : 

“Mechanical Drawing,” a 342-page book with 
179 illustrations, gives you the whole subject sim- 
ply, clearly, dependably. 


THE INDUSTRIAL PRESS 


THE LANGUAGE OF THE MECHANICAL INDUSTRIES 


148 Lafayette Street . 


This book deals with the drawing of mechanisms 
and machine details, and covers comprehensively the 
making of different classes of drawings; their 
dimensioning, reading, and checking; numbering 
and filing systems; and general drafting-room prac- 
tice. The relation between drawing and designing 
is also explained. Price, $3.00. 


New York 13, N.Y. 


For more information on products 


d, use Inquiry Card, page 255 
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LEWIS-SHEPARD 


favors Faster | 


Work Handling | 


LELAND-GIFFORD 


DRILLING 
MACHINES 


As manufacturers of materials handling 
trucks, Lewis-Shepard appreciates the value of 
efficient work handling in their own produc- 
tion. They use Leland-Gifford Multiple Spin- 
dle Drilling Machines to speed drilling, ream- 

F ing, facing, deep hole drilling and tapping 
: operations . . . to step up both the quantity 
and quality of work produced — to save the 
time and energy lost in working with less 
versatile machines. 


es With Leland-Gifford Multiple Spindle Drill- 
ing Machines the right tools for the job are 
always ready to use, in the combination and 
sequence called for, with the right speed ac- 
curately set and checked by convenient hand 
wheel and the Leland-Gifford Indicating Shift. 


The complete line of Leland-Gifford Drill- 
: ing Machines offers you a wide choice of ma- 
“ chine sizes, number of spindles, swings and 
types of feed. If precision drilling is part of 
your business, you should have complete in- 
formation. Write for it today. 


@ CHICAGO 45 
2515 West Peterson Ave. 
@ DETROIT 
10429 West McNichols Rd. 
CLEVELAND 


P.O. B 
@ NEW YORK OFFICE 
75 South Orange Ave. 
South Orange, N. J. 
@ LOS ANGELES OFFICE 
2620 Leonis Bivd., Vernon 58, Col. 


P. O. Box 67, Roselawn Station 
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4 
4 


wa 


A 
Abrasive Machine Tool 
Co. 313 
Allegheny Ludlum Steel 
Corp. 110 


Allen-Bradley Co. 
Insert bet. 44-47 
American Broach & Mach. 
Insert 93-108 
American Chain & Cable Co., 
Inc. 327 
American Electric Fusion 
Insert 55-56 
American Felt Co. 42 
American Schiess Corp. 54 
American Sip Corp. 143 
American Steel Foundries ... 253 
American Tool Works Co. ... 121 
Aes, Go. 290 
Anderson Bros. Mfg. Co. 
Insert 93-108 
Armstrong-Blum Mfg. Co. ... 136 
Armstrong Bros. Tool Co. 
Front Cover 


Automatic Steel Products, 
Ine. 302 
Automotive Service Tools 
Ine. 284 
B 
Baker Bros., Inc. 287 


3aird Machine Co. 
Inside Back Cover 
Ball & Roller Bearing Co. ... 353 
Barber-Colman Co, Insert 93-108 
Bardons & Oliver Inc. 38 
Barnes Drill Co, ... Insert 93-108 
Barnes, John S., Co. 
Insert 93-108 
Barnes, W. F. & John Co. 
Insert 93-180 
Barnes, W. O., Co., Inc. «0. 355 
Baush Machine Tool Co. ... 293 


Bethlehem Steel Co, .«-...... 116-125 
Bilgram Gear & Mch. Wks. 353 
Blanchard Machine Co. ........ 47 
Bliss, W. Co. 39 
Bryant Chucking Grinder Co. 281 
Buffalo Forge Co, 76 
Buhr Machine Tool Co. ....... 243 
Butterfield Div., 

Union Twist Drill Co. ........ 299 

Cc 

Carborundum Co. -.. Insert 35-36 
Carpenter Steel Co, 113 
Challenge Mchy. Co, «+++ 332 


Chambersburg Engrg. Co. «.. 140 
Chicago-Latrobe Twist Drill 
Wks. 
Chicago Pneumatic Tool Co. 254 
Chicago Rawhide Mfg. Co. -.- 333 


Christensen Diamond 


282 
Cincinnati Bickford Tool Co. 239 
Cincinnati Gear Co, 330 
Cincinnati Grinders Inc. .-.... 6-7 
Cincinnati Milling Mach 

Co. 30-31 
Cincinnati Milling Machine 

Co., Hydroform Div. 77 


Cincinnati Milling Products 
Div., Cincinnati Milling 


Machine Co. 25-64-65 
Cincinnati Shaper Co. 82-83 
Cities Service Oil Co. -+-ss0 135 
Classified Advts, 354-355 
Clearing Machine Corp., Div. 

U.S. Industries, Inc. 43 


Cleveland Crane & Engrg. 
Co, 

Cleveland Instrument Co. -- 321 

Cleveland Tapping Machine 


Co. 302 
Colonial Broach Co. 69 
Columbus Die-Tool & Mch. 

Co. 311 
317 
Cone Automatic Mch, Co., 

Inc. 67 


Consolidated Machine Tool 
COLD. ace 28.29 
Cosa Corporation - 
Cross Company 70-248 
Crucible Steel Co. of Amer- 
109-111-115 
Cumberland Steel 114 


D 


Dakon Tool & Machine Co., 


Inc. 317 
Danly Mch. Specialties, 


Davis Boring Tool Div. 
Giddings & Lewis Mch. 


Davis Keyseater Co. 
Denison Engineering Co. ... 72 
Detroit Broach Co, 295 
Detroit Reamer & Tool Co. 301 
Diefendorf Gear Corp, 352 
DoAll Company Insert—117-118 
Donovan Mfg. Co, 349 
Dreis & Krump Mfg. Co, «.. 351 
du Mont Corp, 346 
Dykem Co. 

E 
Eastern Mch, Screw Corp. »- 355 
Eastern Machinery Co. «+... 354 
Edlund Machinery Co, «--- 357 


Eisler Engineering Co., Inc. 355 
Ekstrom-Carlson & Co. 
Insert 93-108 
Elmes Engrg. Div. American 
253 


ALPHABETICAL INDEX OF ADVERTISERS 


Enterprise Machine Parts 
Corp. 
Erie Foundry Co, «+--+ 


Ex-Cell-O Corporation 


F 


Fairfield Manufacturing Co. 296 
Falk Machinery Co, +--+ 355 
Farrel-Birmingham Co., Inc. 62 
51 
Federal Products Corp. «.. 53-71 
Fellows Gear Shaper Co. wee 4-5 
Ferracute Machine Co. .«.... 345 
Fischer Machine Co. 349 
Foote-Burt Company 22 
Formsprag Co. ioe 

Fulmer, Allen C., Co, «+0. 325 

G 

Gairing Co. 316 
Gallmeyer & Livingston Co. 339 
Gardner Machine Co. 23 
Garlock Packing Co, «+++ 126 


Giddings & Lewis Machine 
Gisholt Machine Co. . 
Gleason Works 
Goss & DeLeeuw Mch. Co. «... 286 


Govro-Nelson Co, 350 
Grant Mfg. & Machine Co. -... 351 
Gray, G. A, CO, 79 


Greenlee Bros. & Co., 
Insert 93-108 
Greenfield Tap & Die Corp. 
Geometric Tool Co. Div. 
Insert 33 


H 


Hanchett Magna-Lock Corp. 292 
Hannifin Corporation 80-81-331 
Hardinge Brothers, Inc, ........ 152 
Heald Machine Co. 

Inside Front Cover 


Houghton, E. F, & Co. ss 134 

Hydraulic Press Mfg. Co. -. 275 

Hydro-Line Mfg. Co, 300 
I 


Industrial Filtration Co. «...... 277 
Industrial Press ........ 334-335-347 
Ingersoll Milling Machine 

Insert 93-108 
Ingersoll-Rand Co. 285 


J 


Jacobs Manufacturing Co. -.. 298 
Jones & Lamson Machine Co. 267 


K 


Kaufman Mig. Co. 351 
Kearney & Trecker Corp. 18-19 
Keller Tool Co. 
Kennametal, Inc. 


L 
& J Press Corp, 328 
Landis Machine Co. «ve 2-3 
Landis Tool Co. «+--+ . 10-11 


Lapointe Machine Tool Co. 297 
Le Blond, R. K., Machine 


Taal 146-147 
Lehigh Foundries, Inc. ---.--- 330 
Leland-Gifford Co, 356 


Linde Air Products Co., Div. 
Union Carbide and Carbon 
88-89 

Loeb Marcel & Co., Inc. ~--— 354 

Logansport Machine Co., Inc. 305 


Luers, J. Milton 350 
M 
Madison-Kipp Corp. 291 


Marblette Corporation 312 
Materials Section 
Mattison Machine Works 
Insert 93-108 
Metal Carbides 352 
Michigan Tool Co. Insert 235-236 
Micrometrical Manufacturing 
Co. 
Miles Machinery Co. «+--+. 354 
Millholland, W. K., 
Machinery Co., Inc. . 
Mitts & Merrill] 
Modern Industrial 
Img CO, 
Modern Mch. Tool 


Moline Tool Co. 342 
Motch & Merryweather 
Mummert-Dixon Co, 357 
N 
National Acme Co, 37 
National Automatic Tool Co. 
ions’ 
National Broach & Mch, Co. 52 
National Tool Co. 129 
National Twist Drill & Tool 
Co. 21 
New Departure Div, General 


New Jersey Gear & Mfg. Co. 352 


For more information on products advertised, use Inquiry Card, page 255 


IMPROVE FACING OPERATIONS 


ON BORING MILLS - DRILLS - LATHES 
MILLERS AND RADIALS 


M-D facing Head feeds automatically. Lathe tool bit 
travels radially from center outward or reverse. 10 
sizes, 6” to 46” dia. Write for bulletin, prices. 


MUMMERT-DIXON (0, 


HANOVER, PA. 


Division Bradley-Edlund Corp. 


Affiliated with Precision ae: Co. Inc ‘Cortland oNew York 
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317 
276 
247 
— EDLUND 


Niagara Machine & Tool 


Works 90-91 
Nichols-Morris Corp, 60 
Norton Company .... 16-17-84-85 

0 
OK Tool Co., Inc, B54 


Oakite Products, Inc. 
Ohio Crankshaft Co. ..... 
Oliver Instrument Co. 294 
Onsrud Machine Works, Inc. 309 
Orban, Kurt, Co., Inc. sss 54 
Osborn Mig. Co, 130 
Ottemiller, William H., Co. 352 


P 
Pangborn Corporation «+... 358 
Philadelphia Gear Wks., Inc. 24 
Pittsburgh Plate Glass Co. ... 311 
Pope Machinery Corp. 318 


Potter & Johnston Co, «00. 61 
Procunier Safety Chuck Co. 351 


R 
Rehnberg-Jacobson Mfg. Co. 
Insert 93-198 
Reid Bros, Co., 304 


Revere Copper & Brass, Inc. 261 


Richard Bros. Punch Div. 
Allied Products Corp. «++ 142 

Rivett Lathe & Grinder, Inc. 48 

Rockford Clutch Div. of 


Borg-Warner 280 
Rockford Machine Tool 


Rollway Bearing Co., Inc. ... 274 
Ross Operating Valve Co. -... 259 
Rowbottom Machine Co. «-.. 315 


Ruthman Machinery Co. 329 

Russell, Holbrook & Hender- 
SON, INC. 133 

Ryerson, Joseph T. & Sons, 
Inc. 154 

S 
Scherr, Geo., Co., Inc. s+ 352 
Scully-Jones & Co, 278-279 


Seneca Falls Mch., Co. -.-. 122-123 
Sheldon Machine Co., Inc. -... 343 
Shore Instrument & Mfg. 


CO., Te. 353 
Sidney Machine Tool Co. «.. 263 
Simonds Abrasive Co. +08 265 


Simonds Saw & Steel Co. -... 269 
Snyder Tool & Engrg. Co. 270-271 
South Bend Lathe Works -... 283 
Stahl Gear & Machine Co. «.. 353 
Standard Automotive Parts 


Co. 355 
Standard Electrical Tool Co. 319 
Standard Gage Co., Inc. ........ 92 


Standard Oil Co. 40-41 
Standard Pressed Steel Co. 73 
Starrett, The L. S., Co. «. 244 


Obl. Coo, 241 
Sunstrand Machine Tool 


Swanson Tool & Mch. 
Products, Inc, 


§ 
Texas Company 150 
Thompson Grinder Co, «+. 139 
Timken Roller Bearing Co. 
Back Cover 
Timken Roller Bearing Co. 
(Steel & Tube Div.) «00+. 289 
Tomkins-Johnson Co, 120 
U 


U. S. Burke Machine Tool 

Div. 50 
U. S. Tool Company, Inc. 12-13 
Union Carbide & Carbon 

Corp., Linde Air Products 

88-89 
United States Drill Head Co. 66 
Universal Engineering Co. ... 303 
Used Machinery 354-355 


V 


78 


Van Keuren Co. 
8-9 


Van Norman Co: 
Verson Allsteel Press Co. ».. 124 
Vickers Incorporated +--+. 307 


Viking Pump Co, 336 
Virginia Gear & Machine 
Corp. 24 


WwW 


Waldes Kohinoor, Inc. «..«.. 149 
Walker, O. S., Co., Inc. «0. 344 
Walls Sales Corp. ose 361 
Waltham Machine Works «.. 315 
Warner & Swasey Co. «+0 26-27 
Wesson Company. 251 
Wheelock, Lovejoy & Co., 

Inc. 
Wiedemann Machine Co. 32 
Wilson Mechanical Instru- 

ment Div. American Chain 

& Cable Co., Ine. 327 
Williams, J. H. & Co, «sss 326 
Williamson Gear & Mch. Co. 352 
Winter Brothers Co. 20 


349 

Yoder Company. 58 
Z 


> 


CLASSIFIED SECTION 
See pages 354-355 
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200 Blvd. 


For more information on products advertised, use Inquiry Cerd, pege 255. 
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ANOTHER WORLD-FAMOUS PLANT 


INSTALLS BATTERY 


OF BAIRD CHUCKERS 


The photo above shows four of a battery of eight Baird 6-spindle automatic Chucking 
Machines performing the complete turning operations on aluminum alloy pistons . . . 
including automatic feed and discharge. 


The Plant Manager says, “Previous methods of finish-turning required four separate 


operations. Now, the same results are attained in one operation . . . faster and with less 
chance of error.” Cutting speed is 1332 to 1350 ft. per minute . . . feed per revolution 
018 to .025. Actual cutting time at each station approximately 5 seconds . . . complete 


cycle 7.36 seconds. 


Baird Chuckers are designed and built to insure positive, continuous, production 
. . . tooled for precision at low unit costs that give you a definite, competitive advantage. 


As automation of large plants advances, Baird automatics can play a vitally important 
part in your production lines. And Baird engineers, highly experienced in special tooling 
techniques, offer you solutions for tough production problems. It will pay well to “ask Baird 
about it.” 


Write to Dept. M 


WHERE YOU WILL GET THE HELP OF SPECIALISTS 


T 4 E ‘ BAI R dD M A C H IN E Cc 0 M PAN YY ; ON THESE ESSENTIAL PRODUCTION PROBLEMS: 


4 
A 
‘ 
IF IT’S A HIGH PRODUCTION PROBLEM . . . BAIRD 
| 
x4 
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How to maintain extreme spindle precision 
from low to very high speeds: 


TIMKEN “bearings with semt-flexible mounting 


HE Timken Company has an ingenious solution 

to the problem of maintaining a high degree of 
spindle precision in machine tools. At high speeds, 
bearings expand. Normally this would cause the 
bearings in a precision mounting to tighten up and 
become excessively preloaded. But engineers at the 
Timken Company have developed a semi-flexible 
mounting. The rear spindle bearing is mounted in a 
special carrier. The carrier is designed to permit 
the rear bearing to expand radially while the entire 
spindle assembly expands longitudinally. As a result 
the desired bearing setting is maintained under all 
operating speeds. Extreme spindle accuracy is main- 
tained at all times. 


Timken® tapered roller bearings with these mount- 
ings have been applied to the spindles of many types 
of machine tools with great success. Of course not 
all machine tool spindles are required to operate at 


A SPECIALLY DESIGNED bearing carrier permits 
bearings to expand at high speeds, assures 
extreme spindle accuracy at all times. 


high speeds and over a variable range of speeds. The 
conventional Timken spindle mounting is entirely 
adequate for most machines. 


Whatever your requirements, there are Timken 
tapered roller bearings to meet them. If not we'll 
find a new way, as we did when machine tool build- 
ers originally asked for precision bearings. And as 
we did when they asked for greater accuracy, which 
led to the famed Timken “O” and “OO” bearings. 
The Timken Roller Bearing Company, Canton 6, 
Ohio. Canadian plant: St. Thomas, Ontario. Cable 
address: ““TIMROSCO”. 


TRADE-MARK REG. U.S. PAT. OFF. 


TAPERED ROLLER BEARINGS 


Ly 
NOT JUST A BALL O NOT JUST A ROLLER (> THE TIMKEN TAPERED ROLLER O— BEARING TAKES RADIAL " AND THRUST -@- LOADS OR ANY COMBINATION We 
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